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The explanation of ſuch 
GEOMETRICAL PROBLEMS 


ks are moſt uſeful & ne- 


ceſſary, either forthe conſtru- 
| tion of the 


CANONS of. IRIANGLES. 


| Or for the ſolution ot them. 

A OE ; 

| Together with 

de Proportions themſelves ſuteable 

unto every Caſe both in plain and 
Spherical Triangles, thoſe in Sphe- 

rical being deduced from the Lord 

| Nepeirs Catholick or Univerſal pro- 

poſition. 
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| Athematical S$cien-. 
ces in their full la- 


roTHERNEApER 


titudle doe compre- 
hend all Arts and Sciences 
hat ſoe ver, but in a more 
riet ſenſe 4 thoſe onely are 
emed ſuch; which. doe 
telong to the Doctrine of 
[nantity,@* amongſt theſe 
this of Triangles is not of. 
laſt concerument, of which 
though many hawe written 


and that excell ently,yet ſtill 
there may be ſomething ad-. 


ded , at leaſt by way of ex- 


Manation, if not ſe ome ma- 
ter abſ, olntely new. ¶ hat we 


*2: have: 


Bawe here pupliſbed is in- 


tended for beginners onely, 


in which we bawe enden. 
vored after brevity & per- 
ſpicuity both, in the conſtru- 
Gion of the Canon of natu- 
ral ſines, Tangents and Se- 
cants fir Ee then the Ax- 
iom e, ©» Problems for the 


ſolution of all Triangles , | 


both plain &. Spherical.gi- 
ther by thoſe natural num- 
bers,or by the Logarith. of 
them, & in the ſolution of 


plain Triangle- by logarith- 


metical numbers. Omettmes | 


the logarithmes of a,Deci- 
mal fraction is required, 
for 


} 


for the finding whereof ha- 
ving given no direction in 
aur Pre face to thoſe Tables, 
we have (though ſomewhat 


out of place )inſertedd it ber. 
A fra tion whether Valgar or Decimal be» 
ing given ty find the logarichme thereof, 
That the way & method here pro- 
d may be the bender conceived , 
the proper chareferiſtique to the logars 
of any int 4” or whole number muſt be 
conſidered, and the charateriſtique of 
the log arithmes of all numbers , under 
10, 5s o, 7 all numbers between 10 and 
100 is 1, between 100 & 10CO #5 2,0 
ſo forw ard,nor will there, at I conceive, 
be any inconvenience, if 10 be the cha- 
raſteriſtique of the logarithme. of any 
digit, & 11 the charatteriſtique of all 
newmber; between 10 & 100, & 12 the 
ctharatt:ri ftique of all namber between 
100 & to00,f# fofernmard; & yet if 
this ſhell be ſwppoſed , the chara dt eri- 


Pique of a number that ir but on: place 


"| beneath. weite ſhall be g ,. if it be two 


4 places 


2 . 


phtces Zinn unit ie i ſhall be, Ec, 
Thws the Log. of 5 will be 1 0.69897 © 
The Ldy.#f 5 ttb will be 9.6590 
The Lb, of ef hundred, will be 8.656570 
And, upon this ground to find the Log, 
of « vnlg at 22 you mut{ ſubtra 
the logarichme ef the de nominatot from 
the logarithme of the numerator, and 
what remaineth ſhall be the logarithme 
of.che vulgar fraction given, 
Example, Wt be the vulgar fra- 


gib n, 
Log v4. the Nume af or is 0.778171 
— 1a tbe Denominal 07 15 1.07918; 
There difference 9.98970 


is the log-of 5, the frattion propounded. 
'. Ani rhus thi log arithme of any ſra- 
Sion, or the decimal fraction anſwe- 
ring to any logarithmeynay be az eaſily 
found, 47 by any direction: bitherts. 
tiven, and in their uſe are mach more 
ready, a will be manifeſt by the Ex. 


ample 4 

*.It's an me an ounce of Gold coſt 
«9 hundreds of a ſterlingy" what 
ſhall . o/ hundreds of an ounce of che 
ſame gold coſt. Anſwer iz 1108. 
\ | Log. 


Lagay. 6 temths is + 9.778151 


Loger. 95 bundreds is 9-27 77 24, 
Log &. oy bundreds is 8.2450 
| 1.302235. 
ddſwer 1198 9 044671 


To reſolve this queſtion, you muſt 
adde the Log arithmes of the ſecond &- 
third terms together » & from theip 
ſom ſubtratt the firſt, what remaineth. 
will be the log ar. of the. four pro- 
pertional required he charalteriſbique 


| ef which fourth proportional. doth by 
| inſpeftion ſhew, whether it be the log a= 


rthme of a fraſtion or not , there is but 
we difficulty in this way of working 
which is 10 {ubſtrat 4 greater number 
from a leſs, in which if you will but 
borrow from a ſuppoſed figure as we dee 
from 4 real, and ſet down the difference 
that difficultie 11 alſe avaided, 4s inthe 
firſt Example, Thongh I can ſubtraſt 
1 out of 1 yet 1 cannot ſubtralt 8 out 

but borrowing one from the next 


| 0 5 
Lee. $ ont of 15 and 
ly 


8 will remain 7, and ſo proceeding. 
l you come the c a alteriſtique the. 
| rem ur 


remainer will be found in the ordinary 
way, but _ the charatteriſtigne of the 
per amber being a cypber, and that 
of the lower an wnite I Cannot ſubtraf7 
1 from o, but ſuppoſing an unite to be 
leu the eypher I can ſubtralt 1 from 
10 and there will rem aintr 9, the lihe 
it to be dine in other caſen which 
waff leave to the conſideration of the 
Ingenious Reader, here being no room 
for toexplaim my ſelf. 
* JOHN NEWTON. 
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i, H A P, I, 
& | Definitions Geometrical, 


© F things Mathematical there 


—_ 
1228822885 


* 55 are two principal kinds 
* 5 Nambir, and Magnitude, 
* and each of theſe hath his 


pro per ſcience. 
m } 2 The ſcienck of Number is A- 
rabwerick., and the ſcience of Magni- 
we is commonly called Gromerry.z 
uw: may more properly be termed 
Magethelogia as comprehending all 
Magnituges whatſoever -, whereas 
bumetry, by the very E:ymologie of 
the word doth feeme to confine , 
this ſcience to Land meaſu ing onely. 
3 Ofthis Magethelogia, Geome= 
ty or ſcience of Magnitudes, we will 
ſet down ſuch grounds and principles, 
ware neceſſary to be known; for the 


better underſt.nding of 1 | 


Woweth, preſuming that the R 
eat Knowledge inArirbrmetichs >.) 
n:! A "EE" | 


feof hath already gotten ſom! 


N 0 0 5 
. — 8 
x = hy i 


(2) 

4 Concerning then this ſcience of | 
M agnſtudes,two things are to be con- 
ſidered. 1 The ſeveral heads to which 
all Magnitudes may be referred, ', 
2 The terms and limics of thoſe Mag |} 
nitudes, 

s All magnitudes are either lines 
planes, or ſolids, and doe participate 
of one or more of theſe dimenſions, 
length, breadth, and thickneſs, 

6 Alineisa ſuppoſed length, or a 
thing extending it ſelf in length, wich- 
out breadth , or thickneſs : whether 
it be, a right line or a crooked , and 
may be divided into parts in reſp<& 
ofts length , bur admitteth no other 
diviſion as the line & B. 


rH =xricvSD = 


Ny R 


7 The denn Gay 
ints as having his beginning from 
— ending in a point; and 
therefore a point hath neither 70 | 
& 
are 


nor quantity, As the points at A 


of 


| = 


(3) 
we the ends of the afore · ſaidline A B, 
ind no parts thereof. 

A plain or ſuperficies is the ſe- 
cond kind of magnitude, to which be- 
bngeth two dimenſions length, and 
breadth, but not thickneſs, 

A. the end „limits, or baunds of 4 
line are points confining the line: So 
lines are the limits bounds and ends i - 
chſing A [per ficies » as in the figure 
Ic D, the plain or ſuper ficies Ee 
Abeſcl with the four lines A B, B D 
DC, CA, which-are the extreamt or 
lanes thereof, 


3 B 


— 


C D 


9 Abe or ſolid is the third kind 
and hath three dimen» 


breadth thickneſs, 
leogeb .* Fw 


(4) 
Ani as 4 point ir the limit or tem ei 
line, and a line The (imut or term of aſh 


. Ss likgwiſe « ſuper ſicięt 17. 
and limit of a body or hen 0 
2 lo the tye the ſhape or 2 


1e A Figure is that which is con⸗ 
tained undet᷑ one or many limits, un- 
der one bound or limit, is comprehens 
deda Circle, and all other an 
Cirele is a figure contained 
* — line, which is thee 


cumference thereof: Thus the and 
BCB DE is called the circumfes 


rence of that Circle. 
12 The centcr of a Circle is the 


point which is in the middeſt thereof 
from which point all right lines drawn: 
to thegrrutmfetence” are equi l xc ge 
another” It is the following, figure; vb 
net AB; ACA, are equal.” 
&-213 \ThEDiameter of a Circle, # 
h ee o, through the 
Ve at the ci — 
| cle, Aird ag 15 
82 . 8 


Age. 


ie into two equal parts. 
„ebe lines C AD dB AE; 'arh 
of. them the Diameter of the Cireli 
3 DE, becanſe that tr 2 
paſi through ib Center A di 

- Jdeth the (ircle inte two eqn parts. 
The Semidiameter of acitcle is 
n the center. ; ſide of 
Circle. As the line: AB; ACAD; 
AE, are tither of them the Semi- 

eter of the (ircle C 3 DUE. 


(6) 
a Circle d-awn upon his Diameter, & 


is contained by the half circam ference ' 


and the Diameter. At the Semicirels 
CBD is half the Circle C D and 
drawn upon the Diameter C A D. 

16 A quadrant is the fourth part 
of a Circle, and is contained between 
the Semidiameter of the circle, and a 
line drawn perpendicular unto the 
Diameter of the ſame circle from the 
center thereof, dividing the Semicir- 
cle into two equal parts, of the which 
parts the one is the quadrant or fourth 
part of the circle. Thus from the center 
A the perpendicular A B being raiſed 
perpendicularly * wpon the Diameter 
C A D, divideth the Semicircle C B D 
into the two equal parts C F B & FGD 
each of which is 4a Quadrant or fourth 
part of the circle C B DE. 

17 A Segment or portion of a cir; 
cle, is a figure contained under a right 
line, and a part of the circumference 
of a circle either greater or leſſer then 


a Semicircle, As in the former i 
ſ 


F3GH © «4 Segment or part © 
cireli 


G. 


(7) 
CDE, contained ander the right 
FHO; leſs then the Semicircle 
CBD, 

And by the application of the ſe- 
tern lines or terms of a ſuperficies 
(ae to another, are made parallels , 
wgles, and many ſided figures. 

18 A parallel line, is a line drawn 
bythe ſide of another line, in ſuch 
ſort that they may be equi · diſtant in 
il places, and of ſuch there are two 
forts, the right lined parallel, and the 
arcular parallel. 

ig Right lined parallels are two» 


AS 8 
4 een * 2 
N 


O 


tr) 
night lines equidiſtant in all places one 
from another, which being drawn to 
gn infinite lengti would never meet 
ot Nur ds the right lines F HG G 
C4 Din the annex:d Diagram: ' 
_ 20 A Circnlar parallel is a circle; 
drawn withinbr without another cir=z 
ele, upon the ſame center, as you may 
plainly ſee by the two circles CEGD,! 
and A B H E which are both drawn' 
nponthe ſame center K &æ are there · 
fore parallel to one another. 
3D An angle is the meeting of two 
in any ſort; ſo as they both make 


dot one line: as the two lines AB 


"2 | 
ic.) 


WA Cinclinethe one td the other 
one in the point. 

in Wich int is made the angle; 
, Vos note, that an ang le 1s for... 
wt part 5 by three es of * 

f 1 ſecond o- x 


he avi lar | 


13 
1 crooked 12 angle, 
ed of gtoked lines , 


gle. D EF: MM at 
ad a mint a is that W is _.. 


r ined doth ora right 4 2. cr99- 
ed line, 4 the anglt GH'I. 


. . avgles are either tigt be 5 


15 2 5 brangle ds dr 15 tons 
{ , eeq two ri £ ines ra 
Tet e : : 


to one another, 
; BS 
ſe the righ;\ * line AA. 


i- EF 


hr ite rig lon bx | ack; | 
8g > 264 


(10) 
24 An oblique angle, is an angle 
contained between to right lines not 
icular to one another : te 
angle (B E er E BBD, theone whereef 


A 
E 


C * 5 
Liz EB Dis acne or leſs then a right 
angle, and the other | viz. | C BE ir 0b- 
tmſe or more then 4 right, & ate the 
eomplements of each other tos Se- 
micirc le. 

25 The mea ſure of an angle is the 
arch of a circle deſcribed on the an- 
gular point, and intercepted between 
the two B C 
ſides of the 
ungle. 

Thus in 
the anne x- 
ed Dia- . 
. gram, the 4a 2 ” 


uch A Eis the meaſure of 3 


| 


(ir) 
gle A E B, & that the quantity thete 
or | of may de the better known. 
be | 26 Every circle is ſuppoſed to be 
of divided into 360 parts or deg. every 

" | degr. into 60 min, or 100 parts, &c, 
Therefore a Semicircle as the arch A. 
CD is 1$0 deg- a quadrant or fourth 
part of a Circle, as the arch A B CU. 
go dep, 

27 Complements of arches are- 
z, | dither in reference to a quadrant or a 
, | Semicircle,the complement of an arch 
or angle to a quadrant is ſo much 28 
+. de arch given wanteth of a quadrant 

or 90 deg. as if the arch A B be 60 deg 

the complement thereof to 4 quadrant is. 


Be th arch BC 30, 
in- | 
on la like manner, the complement of 


an arch or angle to a Semicircle, is ſo 
much as the arch or angle given wan- 
teth of a Semicircle ; as if thearch R 
E D be 120 degrees, the complement: 
thereof is the arch A B 60 deg; 

28 When a right line falling upom 
Wo right lines doth make on one and 
de ſam : de, aud two inward 9 

I A K leſs 


* 


$4 = , 12 

4 ſel the two right, the right lines being 
= will at length concur in that 
part in which the two inward angles 
= arcleſs then two right. As in the figure, 
ee right line A B falling upon the 
Fight lines CD and E F maketh the 

» Gngles C G H and GHE together lets 


. 


then two right anples, if therefore the 
fnes CD and E F be produced from 
C and E they will at laſt concur. 

29 Many ſided figures are ſuch as }* 
ate made of three, four, or more lines, 
- though for diſtinction ſake thoſe 
, pne]y are ſo called which are contain» 
under five lincs or terms at the 


» 


: #16 N * * 
» ” 9 4 : 
4 _ : . 1 


| (z) * 
In this Treatiſe we have to do with” | 
uch onely as are contained —_ 4 
three lines or hides, & theſe are ther 
fore called Triangles , for the better 
underſtanding whereof we will here? 
ſer down ſome neceſſary and fundas 
mental Propoſitions of Gcometr. 


nnn 


Propoſitiont Geometrical, 

1. Prop. If two fides of one Triangle bets 
qual to wo ſides of anther, and the angie 
comprebended by the equal ſides equal,the third 
fide or baſe of the one ſball be equal to the baſt 
eſche ol her, acd the remaining a"gl's of the ont, 
tqualio the remaining angles of the other 


* 


" Demorſt. In the Triangles C B-Hi 
ED make CB=FE end BHS 


| (14) 
and ang. CB=FED , then ſhall CH 
SFD, For if CG=FD, tie angle 
CBG SEED, but CBH=FED 
conttruction, therefore CH=FD, 
ang. CF, and the angle H=D as 
was to be proved. 

2 Prop. If a Triangle have two equal Sides 
the angles at the baſe are alſo equal to one ans 
other, and the contra» y. 


Demon ff. In the Triangle AB Clet 
AB = AC, and let A Bbe extended 
to D and AE AD, and draw the 
lines BE and D C, now then becauſe 
AD AEand AB S AC and the 
angle A common to the Triangle A 
DC and A B E, the baſe B EDC 
ce angle D = E and ABE= ang- 
A.C Þ by the former prop. and a 


— 


P * _ -— cn 


(15) 
foreang. DC BS EB C and being 
taken from the equal angles A B E & 
y [ACD, there ſhall remain the angle 
), |ABC=ACB as wasto be pro- 


as” | ved, 

3 Prop. If two right lines doe cut through 
let. | ane another, the angles oppoſite to one another 
uw | ore equal, 


Demonſt. Ang. A CBT BCD 
2 right ang. 24 of the firſt, ang. AC B. 
+ACE=2 right, and ang. A BC 
common, therefore ang. B CD 
' ACEas was to be proved. 


4 If the file of a Mang be extended the 
ward angle ſball- be greater then any one of 
the inward oppoſute angles. 


Demonſt,. In the Triangle 2 


I Gr FT FK 22 


be biſe Fund F = 
* e * 
1 8 — g 


s * n 


5 prop. la al Tyiangles, ibe gen et ſder 
g tbe prearef angles, and.the leſſer ſden i 
fr angler. 


Ia the Tri ls AB 
SBC and ria 5 
io, dr ang, BDC}: p 


iw 


the 940 by the 4th BAC . 
e 2 7 


> 


{proſe at K) by the 28 of the f 


4 


the angle GHD greater then AH 
by the fourth hereof,the which is con 
trary to the propoſition , if thereſſ 
he alternate angles be equal, the n 
being extended ſhall not concur, a9g” 
we therefore parallel, by the ch 
de firſt, as was to be proved. 
7 If a right lize drawn through two bey | 
ler, ſhall make the outwa'd Ne of the 
, equ il to the inward angle of the ther o 
the ſame ſ de, or both the inwa'd angles equal 
two right, then are thoſe two right lines pas > | 


el. 
Demonſt, Ang. A GE a | 


a— 


— 


! 


18 
the third hereof oy ang. AGE 
G HC dy the propoſition, therefore 
BGH=GHCandAB parallelto 
C Dby che laſt afore-going, 

Again, ang. AGE+AGH= 
2 R. ang. by 24 firſt, and A GH 4 
GHC=2R. ang. 17 propoſi- 
tion, therefore AGE=GHC& 
A Bparallelto C D as before, 


18 If one right lime cut through two parallel 
rght lines, the angl.s oppoſite to one another 
are (qual, 


Demonſt. Ang. AGH + BGH = 
2 R. ang. and ang. CH G GHD 
==2 Rang. by the 24 of the firſt, 
therefore, ang. CH G=B GI, for if 
BGH be greates CHG ang. CH G 
AGH — 2 R. ang. and A B not pa- 
rallelto CD by the 28 of the firſt, 
which is contrary to the propoſition, 
and thercfore A B being parallel to 
CD, ang. AGH GH D as was 
to be proved. 


19 If 


KT =» 


= =© +. 


a” =<©n ww 


(19 
19 If the fide of a Triangle be continued, the 
outward angle made by the] continaation , 
qual to the inward oppoſite angles, and three 
award angles are togeiber equal co iw light, 


Demonſt, Let C D be parallel to 
ABthen ſhall ang. B A C=ACD 
and ang. AB C =D CE by che laſt 
ifore-goiog, and tberefote ang · ACE 
=ABC--BAC. 


D 


1 — 
C 

Again, ang. AC; ACE ZR. 
dy the 2 4th of the firſt, and the angle 
ACE==ABC+BAC, therefore 
ing. A CBE-BACEAB C= 2K 
ing. as was to be proved, 

to. If two equal parallel lines be joyned to- 
gether with two other right lines , thoſe other 
lues ave equal and alſo parallel, 

Demonſt, Ang. VXW = XWY 
and V X parallel W Y by the pro- 


If | yoſition, and XW common to both, 


chere- 


_.. 
- Therefore VW XV by the fir 
4 „and alſo prrallel by the 7d 
thereof, as was to be proved. 


by, 


II Inall Paralellograms , the angles A 
er that are oppoſrie ts one anot 


her n 
© and tbe Diimct r or Diagonal divid. tb vey 
fame into two equal parts. 


* 


. In, the precetding. Di 
1 Ang. VW. 


een 
X W Y=V X W by ten 
df , and X W 


» 
ht 


4 
. 
common to do 
Triangles VX 


| Wand Y X-W 
erefore the other ang; and ſides are? 
-4 * al 7 -$ 1 


. * 4 
THO - 
We 7 r \ 

N % . 

1 . 


* 


Lud NO — upon the. 
e KN, and between the two p r | 
; * K K and LP. The ſide i! * 
TM and KO = NP bythe rich 
reof: and the Triangle KOL | 
I M. From theſe two take W 


in the quagrildcecat hang 
NI OP to which if t ou adde 
non Triangle K 1 e 7 
tm LN N Steed 14d 
Again vpon the equs baſes 
. 2M do tand the patalellograme 
ps which let de connected | 
y the lines K O and NP being pa- 
el by the 10th hereof, 29d includ 
paralellogram N ONT as 
ed be fore, and map in like m uy; 
2 Froved to be —_ to 5 7 
„Flle 


4 


1 * — * , > 


(22 
therefore NL QP, and what is 
ſaid of Paralellograms is alſo true of 
Triangles they being the halves of pa- 
ralellograms. 


COROLLARY, 


Ina rectangular paralellogram, the 
Area is found by multiplying the un- 
equal ſides together, and any Obli- 
quangular paralellogram is equal to 
a Rectangular one made upon the 
ſame baſe and altitude, the Ates 
thereof is therefore found by multi- 
plying the baſe by its altitude which 
iu the other (ide of the Rectangulat 
paralellogram , the ſame is to be un- 
derſtood of there halves being Trian- 
gles. 


13. Paralellograms and Triangles having 
the ſame common beight are in proportion a 
there baſes, 


Demonſt. Let the pa ralel 
A Mand GW fiend lumen tens 
rallel lines B Wand A C, and have 
for there equal and common height 
the perpendicular P Cand by the co- 


- 2.9191 VP 


bn 4 


CIS SS Gas I - b= £3 


= ' = > * Þ 


(23) 
rallary of the 12th hereof CP. AE 
= AMand PC. GCS GW, 
thorefore PC. AE, PC. GC 
A E, GC, and alſo AM, GW, 
:: AE, G C, as was to be proved. 


14 In all plane Triangler, if a line be draws 
joallel to any of the fades , the interſegment 
of the other ſides are proportional. 


Demons. In the Triangle M W 


u drawn the line 
1H parallel to M 1 


Q and the Trian- < HM 
gles 1 H M = H Lawn 
lo by the 12thyy 22 
tercof and by the 


ht afore-going, Triangle 

WIR HlQ.::W H, H. 2. Tri 
A. AI:: WI. IM , therefore 
WH, 


— 
>. 
o 


* 
Jen 


S=£ CD and ang. 


| 4M « (24) : 
WHHQ::WI, IM as was tobe 
ated. en 2 


.. 


175 Eguiangled Triangler. hade "there ſides 
which contain” or ſubtendyequa! Angles \ pro- 
* 4 rtionalVand the contrary, 

Dem, Let the Triangles A B C and 
E'\D beequiangled, and let their 
Sbaſes A Cad C D make one line, & 
extend che ſides AB and DE till th 
peet in F, now becauſe ang; BA 


BCA=EDC 


* * 


+ 1 
x E an 


£ the ff es A B and C E are parallel 
«x ws h hereof, and alſo the lides'B 
dE which being 5 25 
llellogram CB E E in whic 
| 1-FC = FE! by;the 


lt, "ITN, * ihe laſt 
eee, abe ln 
a II. * 7 


4 | 
: 
41. 


in 


* 
. «kd 
1 
.. - 


* 5 


ee. 


< © a = im = 


AB. BF(=CE) :: 420 CD, and alfa 
AC, CD:: EE, DE, 

And D C, CA: B F, ABas was 
to be proves. 

at Iz 4 2 "the ſup 


oh bick flund wot the Di 


Demwonſt, The Divtneteror Gag 
ul D di- ſecteth· the paralello: rams 
k&© HK and GE bythe 11th bere- 
of act the Triangle A B'D=B CD 
front which: raking Triang. F G D. 
FED as'alſo the Triung. B HF 


K.. 


ne wa n 


11 F * will remaine 7b ara 
Fram G = F C aa was to be pto- 


B 17 


A! ( 26) | 

17 If four right lines be proportional, the 
Rectanglad figure made of the two meanes , it 
equal to the Rec angled figure made of the two 
EXL/tams, | 


| Demonſt. In the preceding Dia- 
gram,the Triangles G F D and BN F 
are like, becauſe the ang. B FH FDG 
and H G by the 7th hereof, and 
therefore B H. HF :: FG. GD the 
I5th heteof , & the Rectangle KC 
BH « GD and the tectangle HG= 
HF. FO by the laſt aforegoing as 
was to be proved. The like may be 
ſaid of three proportionals taking the 
meane twice 
18 In a plaine rightangled Triangle a per- 
icular let fall from the right angle upon 
the ſide ſubtending the ſame, divideth the Tri- 
angle into two triangles both like to the whole, 
and to one another. 
Demonſt, The Triangle ABDis 
like co the Triangle A BC, becauſe B 


doch: and the Triangles A B C and 
B D Care like, berauſe B and D ite 
right & C common to both, and there- 


fore the Triangles B CD and BAD 
arc 


and Dare right, and A common to 


= > - 


7 12 


* 


B 
to 
ad 
re 
To 
D 
Ire 
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(27) 
are like, as was to be proved. 


* 


C * 
= 

19 In allyight angled plane Triangles the 
lia including the right angle are equal n po- 
tts the third ſide. 

Demonft. In the preeding Diagram 
the Triangles ABC, ABD, and BCD 
ve like, by the laſt aforegoing, there- 
bre AC, AB:: AB, AD, and AC, 
B. :: CB, BD, and A Cx CO 

ABq Bq=AC = CD-+ 
AD, therefore ABq c 
4 , as was to be proved. 3 


10 If « right Line being divided into two 6 

fad parts ſball be continued at fleaſure , the 

2 urt made of the line continued, 

ad the li of continuation , with the ſquare 

the bi· ſeg ments, is equal to a ſquare 

gef one ofthe bi-ſegments, and the line of 
tien. 


B 2 De: 


28) 

Demon. Let Fa be biſected in C 
and continued to N and let Q C 
OI = LI then the ſquare OL 
MP=NCq for FO=OC or IP and 
M C common to both , therefore 
NPaMN+9Cq=N Cquvu 
£0 be proved, | 


pp — In 
| Bra. © e 
M BE 
| 
N L 
f O C 


— | . 
at Yo divide 4 right lint given by enrtun 
and meane proportion, that is, that the right au- 
gitd figures made of the whole line and one 
part ſhall be equal to the ſquare of the uber 
=" 


a A tight line QP 
bi- ſe 


Me 
be ed in C and « line drawn 


he 


from C to B, and the line N gs 


PE 


| 


| (29 

CMN NA, the _ figure 
hade of B A= BOSO Aq for by 
+ [he aſt aforegoing M P42LCq= 
ndNCq, or B C q. And B24 ＋ 
ore Cg — B C q by the 19 hereof. 


was | Therciore B Lq=NPaMNE 


B promos D 
M ol ? * 1 
8 


N 2 C P 

» 0 Pheing common to MP and B P, 
t follo-veth that M == BA as was to 
deproved. 

1 If a plaine Triangle be inſcribed in a cir* 
tle the angles oppoſite to the circumſertuce, art 
lauf as much as that part of the sircumference 
which is oppoſite to the angles. 

Demonſt. In the Triangle i. 
EDB — EBD by the ſecond hereof, 
ind ang, AE B equal to both by the 
ch hereof, the arch A Bis the mea» 
B3 ſure 


A SEM 


(39) 

fure of the angle A E B, by the 250 
of the firſt , therefore the arch A BN A 
the double meaſure of the angle ADI b. 
as Was to be proved. an 
1 (onſet, 1 

If che ſide of a plaine Triangle in F 
ſtribed in a Circle be the Diameter | ci 
the angle oppoſite to that (ide is 1 0 
right angle. As the angle ABD op- t 
police to the diameter A D. 


2 Conſeftary. 

If divers right lined Triangles, be 
*n{cribed in the ſame ſegment of a cit. 
cle upon one baſe, the angles in the 

cir· 


25th 
BU 
\D3 


31 
cixcumference are equal. As the Tri- 
ang. ABD & AC being inſcribed ia 
the ſame ſegment of the circle ABCD 
and upon the ſame baſe AD, have 
their angles at Band O falling in the 
circumference equal. 

23 If « quadrilateral figure be inſcribed in a 
circle, the angles thereof which are oppoſite to 
-> another, are together equal to two night an- 

J. 
" Demorſft. Ang. CDB=C AB & 
BD ASB GA by the latt aforego- 
ing, therefore ang. C D A==BCA + 
BA Cand ABC--B A C-+BGSA= 
R. ang. by the 9th hereof , & there- 
fore ang. ABC+ADC= 2 R. ang» 
was to be proved, 

.24 If in a an:dridateral ure inſcribed in « 
nrcle, there be drawn tw] Deagonal lines , the 
waangle under tbe Diagonals , is equal te the 
Iwo re dtanglu ander the oppo ſte fodes; 

Demonſt. Let ang. DAE CAB by 
tonſtruction, then ſhall ang, DAC 
EAB and avg. ACD=ABE becauſe 
the archa D is the doable meaſure 
to them both. and therefore the crians 
den ADC&AEB arelike. 

again 


Again ang. A 2 ACB 

m . == 

the irch A Bis the double arts 
them both and ang. DAE=4C' AR 
r & the _ AED 
* Ake, therefote, AC CB: ; 
A D, D E. e Fe . 


And AC, CD:: AB. B E. _ 

Therefore AC « DE =CB« AD, |, 

Andallo AC»>BE=CD» AB tip 

And AC\DE AC-BEeSD |, 
AC«DB. "Therefore AC DB 
= CRB AD-FCD AB as waits | 
be prore. a a6 Of 


, Ii: i, Fila 0 - ] 
* - * - * 
978 *4 FA 4 3 C Ghap. wh 


S wt © > 
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CAP. III. 


of the Conſtruction of the Canon 


of Triangles, 


Hat the Proportions which the 
. parts of a Triangle have one to 
another may be certain , the 


+ |uches of circles (by which the an- 


hes of all Triangles, and of Spherical 
Triangles the ſides are alſo meaſured) 
nuſt ve firſt reduced into right hoes 
by defining the quantity of right lines, 
u they are applyed to the arches of 8 
orcle. 

2 Right lines are applyed to the 
ches of a circle three wayes, vir · ei- 
ther as they are drawn within the 
tircle, without the circle, or asthey 
we drawn through it. 

Right lines within the circle are 
Chords and fines. 

4 AC bord or ſubtenſe is a right 
line inſcribed in a ci cles di ding the 
whole circle into two ſegments : aud 
u like manner ſabtending both the: 


B 5 egy 


(34) 
ſegments 3 as the right line C K dir 


deth the circle GED K into th g, 
two ſegments CE GK And C DX), 
and ſubtendeth both the ſegment, , 
that is, the right line C K is the chord R 


of the arch C GR. and allo the ch 
ofthe arch CIK. 
5 A sine is a 1ight ſine in a ſemi 
tircle falling pe pendiculat fromt 
term of an arch. 
6 A Sine is either right or verſed, 
7 Aright Sine is a right line in: 
Semicircle, which from the terin of an 
arch is perpendicular to che diameter, 


dividing the Semicircl: into two leg-| + 


ments, and in hke manner referred to 
both: Thus the right line C 4 is the 
fine of the arch C D leſs then a qua- 
drant, and alſo the fine of the arch 
CEG greater then a quadrant, and 
herice inſtead of the obtuſe angle 
GBC, we take the acute angle CBA 
the complement thereof to a Semicir- 
cle, and ſo oor Canon of Triage 
doth never execed 90 deg- 


14 


» tk 


D 


ent] t the firſt ſine, or a ſine le then 


(35 
Agi ſine is either du tur 
that is, the Radius or whole Sine, as: 
V the right line EB: or Sinus fimplici- 


Radius, as 4 C or A B, the one where- 
of is alwayes the complement: of the 
| other to 9o degrees , we uſually call. 
them ſine and co · ſine. 

A Verſed ſine is a right line in a 
demi- circle perpendicular to the right 


Sine of the ſame arch; Thus A Dis 
the verſed fine of the arch C. D and 
Seis the verſed ſine of the arch 


29 C 


- (36) 
GEC the-complement of C D. 

10 Right lines without the Circle 
whoſe quantity we are to define, are 
ſuch as touch the circle, and are cal- 
led Tangents. 

11 A Taogent is a right line which 
touching the circle without , is perpen- 
dicular from the end of the diameter 
to the Radius, continued chrough the 
term of that arch of, which it is the 
Tangent: Thus the right line FD is 
the Tangent ofthe arch C D. 

12 Right lines drawn through the 
circle, whoſe quantity we are to define 
are ſuch as cut the circle and are cal- 
led Secants. 

13 The Secant of an arch, is a right 
line drawn through the term of an 
arch, to the Tangent line of the fame 
arch: and thus the right line B Fi- 
the Secant of the arch CD: asallo 
of the arch CE G the complement 
thereof to a Semici-cle. 

14 A Canon of Triangles then is 
that which conteineth the Sines, Tan- 
gents, and Secants of all degrees & 
parts 


| 


,  \narts of degrees ina quadrant, accor- 
cle bg to a certain diameter, or meaſure 
are | of circle aſſumed : The condtucti- 
al. on whereof followeth, and figit of the 


Nes. 2g 
ich | 15. The right Sines as they are to 
en- | be conſidered in order to their con- 
ter ſtruction are either Primary or de- 
che condary: * 
he | 10 Lhe Primary Sines are thoſe by 
J is | Which-rhereft are found: And they 
the Radius or whole font is the firſt pri- 
he | war: fine , and is equal to the „j de of 4 
ne | fix-angled fignre inſcribed in 4 Currie. 
il- | Demo- AC Ah by the work, 


he | 1 


. 


(38) 
and ang, C = by the ſecond of ti an 


ſecond hereof, and B C the meaſun} Me 
of the angle at A is 60 degt. and th) B 
angles A, B, C, are together equal 
two right angles, and therefore a 5 
. B and BC AC or ABA *9 
Was to be proved. | 
t 


Conſeft ary. . 
The Radius of a circle being giver] o 
the ſine of 30 deg. is alſo given yfor| 1 
dy this propoſition, the Radiurof i 
circle is the ſubtenſe of 60 deg. ad 
the half thereof is the (ine of 30, a 
therefore the Radius A B,. or B C te- 
mg 1000, 0000 the (ine of 30 deg. it 
500, 0000, 
17 The other primary fines are 
the (ines of 60. 18 and 1 2 deg. being 
the half of the ſubtenſes of 1 20. 36 & 
24 degr. and may be found by the 
problems following. 


18 The right ſine of an arch & the right ſine] 
er complement , are in power equal to Radius, 


Demonſt. Ia the firſt diagram of 
, Ae 
4. 


mw — 


— — 


(39) 
and A B the ſine of C E the comple- 


ment thereof, which with the Radius 
BC make the right-angled Triangle 
ABC, therefore & Bqh+ACq= 
BCq ty the ig of the ſecond, as was 
to be proved, 

And hence the line of 60 deg. may 

thus be found , let the fine of 30 deg. 
A C be 500. 0000 the ſquare where? 
of 250. 00009 being ſubtracted from 
the ſquare of BC Radius, the remainer 
i$750,00000 the ſquare of AB,whoſe 
ſquare root is $622.54 the fine of 60 
deg. 
A The ſubtenſe of 36 deg. is the fide of & 
Dec-angle inſcribed in a circle , or the greater 
ſigment of a Hexagon divided int o extream 
and mean” proporiien, 


Demon. Let D GD A und EG 


1 


biſect the ang AGO=DAG by the 
, Py 2 g ö &50ad — 


— — 


(40) 
ſecond of the ſecond , and the angle 
DGE=ADG becauſe AG D half 
the complement of ADG( 36 deg.)to 
a Sem circle is bi- ſected by the right 
line E G=D, E by the ſecond of the 
ſecond , and the angle AEG=EGD 
EDG, aad therefore AEG EAG 
SAG D and E G=A G by the ſe- 
N lecond, and the Triangles 
ADG and EAG like, therefore A D, 
AS = ED: AG AE, and ſo AD the 
ſide of a Hexagon is divided into ex- 
tream and meane-prop? tion, & ED 
the greater legment eq al to A Gthe 
fide of a'dec-angle, as was to be pro- 
ved. 
Corſe Cary. 

The ſide ofa Hexagon being given, 
the ide of a Dec- angle or ſubtenſe of 
36 depr. is allo given , for by the ſe- 
cond of the ſecond the Semi-radius 
bing deducted from the ſquare root 
of the ſquares of Radius, and the hall 
Radius added together, the remainet 
1s 61803 39 the ſubtenſe of 36 deg. 


20 The 


10 The ſubtenſe 99 is the fids of 4 
$uin-decangle , or the diff crence between the 
(ubtenſes of 60 and 36 deg. and may be found 
the 24 9) the ſecond. e 

Demonſt.Let AC be the ſubtenſe of 
60 deg : A B 36, then is B C 24 the 
lifference , B D the complement of 
x Band C D the complement of A C 


ANCE IL 
ind A D the diameter. And A C= 
BD SAB. CDH BCA D there- 
fore A CD- AB»CD=4D 
BC. end D «x B C being divided 
by AD the diameter, the quotiefitis 

BC the ſubtenſe of 24 deg. 
1 Having thus found the hing y Ges, the 
| y 15 as 2 ſnes 16 d.g 44 1d, 
o cent. o drg 7 5 cente ſu t, and od. ol c. 
teſme may be found from them, and all the other 
leer to every degree; and gti of a d gret is 
the quadrant. { © 
22 The 


3 
A. FIPS. JO 
we — 8 in power to the ſubtenſe 0 
Demonſt. The right ſine C F and 
the verſed fine F E with the ſubtenſe 
E C doe make a right angled Trian- 


br 


| B 


RY 


gle, and therefore FCqup-FEq= 
E C.qby the 19 of the ſecond, as wa 
to be proved, 
Canſict ary. 
The right ſine and verſed ſine of an 


arch being given, the ſige of half that 


arch is alſo given, for E H the 3 EC 
45% ſine of E D the halfe of che arch 


23 Th 


Ez 


N 
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art 

ſe 23 The right fine of an arch is a meane pros 
onal between the Semi-radins , and the 
and Wed fine of the double arch, 


enſe Demonſt, In the "preceding diagram 
lan- he Triangles BH A and EC F are 
like, becauſe ang. F = E H A and E 
common to both, therefore 
AE, EC:: EH, E For AE. 40:5 
AE: E C that is, 1 A EA EC 
EH:: EH, E F as wasto be proved. 
1 Conſectary. 


Therefore by this or the formet 
propoſition, the fine and fine comple- 
nent of an arch being given, the line 

— | of half that arch is alſo given, I fay 
|| the ſine com plement, becauſe the ver- 
led ſine is found, by deducting it 
from Radius; Thus F A the fine of 
B C being deducted from AE Radius 
fan | the remainer is E E the verſed ſine of 
bat ED C and; AE EF =EHq 
C | whole root is E H or the ſine of ED. 


24 The 


(49) 
24 The rectangle of the ſine and ſi — 
ment of an arch is 1qual to the reftunglt 
* Radius, and the fine of the double 
arc 

Demonſt. In the preceeding dia- 
gram, E His the hne of E D and HA 
the coſine thereof, and C F is th: e ſine 
of E D Cthe doubles; ch, the Trian- 
2 HA E And EF © ite like, as be 
0 


And AE, EC : HA, CF 
And 1 AE, EH'= 4 EC:: HA CE 
And the reQanple of A HaHE= 
FAE.CF as as th be proved. 


25 By theſe Propeſi ons the ſine of 11 dep, 

givin the frnes and ſin * complen nts 

wp Ls arches 6 drg.z drg. 1 degs 50 c. 

o deg 75 cent. & c. were 1 to be as follow- 
eth. 


6 —_ 121 1 N * — 


Dtg. ports Si net co-ſi net. | 
8 — ——— — 
f. oo 104752. 846 2 9945 2,18953 
3.00 $233,59562 9996.9 3% 
1,50 26:7, 69183 99965473249 
0.77 1308.97 9% 9991.48 77 
1.70 644.4939 99999 ,358'6 
. 1877 


327, 4861 99999-46453 


And 


—u— — . — —ĩ 


e 


(4+) 
{| And from the line of o deg. 1875 


= 


dia- 
1A 
ſine 
An- 


he. 


— 1 


3 


parts, the line of io centeſmes may be 
ound, in ches manner. 


4, o deg. 1875 

Is to t fne (4 <cof 324. 1465 

% Odeg. 10 . . 

To the ſpneib roof 174.5 3261 --| 

Therefore the fine o 04.5 cent, = 7.26930 
The fone 9 10 d. 01 cen. 1s 17 .43326 
And tbe Co- ine thereof 13 99 994. 99847 
which being g ven the reſt ot the, la- 


ble of lines may be ca.:|y made _ — 
propulicion followigg - 


16 Three equi- different arches being pro- 
jouaded, e rectange mode of tbe co of the 


enen diffcrence and the double ſane. df {tie 


ene arch, u equal to the K AH haar 
tbe Kadius, and the ſunme, oj ib, * 
* nh anche. 


Demers Let the three equi-di Fes 
rent arclies de h D, EC „& KB, whole 
commune encα Bil ot CD: the 
uch LN it, thetetott cht arch 
SC, aud BE == 2 CL the . 


meaſure of the 
ang. G B F= 
' BAC and the 
ang. BNA & 
BHF right, 
0 
r 
and BEH like A 
AB, AN:: 
BF, BH the 
ſom of BM 
and B K the 
ſines of the 
extre am arch- 
es, therefore 


AN. BFS AB. BH whichwy 


ConſeRary, 

The fines of ED, and 
co-fine of C D Dor BC being gi 
the fine of EB is alſo given,for 
BH the fam of BM and DK yon de- 
duct MH==DK the remuiner is BM 
the fine of BE, for illuſtration ſake we 
have added choſe exawples following 
1 Ex 


"1 


to be proved. 


(46 
of CE and G 9 B D the doubl 


r 


1 


* 


uble 


Oo ma? DO, ﬆ 


- [71 BY==BM-DX 


(47) 
1 Example. 


Ds5 cent, and E C 16 centeſmes 
ing given to find B M the fine of 


i 5 centeſmes. 
; the Radins AB 19000,0000 
+ AN the oof. BC 5 viz. 9999. 996 


„BF the dab. f LC 1& 349.0650 


. BH=B Mop-DK 349.0659 
h which ſubt. MH = DK 5/ cent. 87. 2663 
lefeth the ſint'of oi cent. B 161.7987 


2 Example. 
Do deg. 10 cent. 
EC © dep. 15 cent. giveny to ſiad E B 


04g. 20 

4t the Radins AB I ©000,0000 
litefe BC's cint.vite AN 9999-9962 
the double of At 1 5 c. c IF. 523.1974 
523.5976 


r. MM DK 10 cent. 174-$ 33 6 


uf xe deg, 20 cent. BM, 349-06 50 


Z Example, 1 81 

EIO d. 25 cm. be inquired, 
There being gwen 10 
ED © Ag. 15e. df 
EC 0 deg + 20 cm. 


rg 


As 


As the Radius A B90 co. 
To coſ. BC vix. AN 8gdgy 9959 991 
Sothedowb.ot ir od 0c. 698.14 


To H= DR 65. 


$#b.MH==DK o 4. cen. — 


Reſt I the foxt of o d. Z$ cet 436. 
; 4 Example- 


Let EB o d. o cent. be inquired. 
F There beiog given 
EOD og, zꝛc0 cent. 
E Cad. 25 cent, 

As the Rodin 90 1000.0009 
To Co/. RC with 1 AN $9.95 9299.9961 
So twice l. = BF vitezy cm. 766 
To B e BA DR 87 2,661; 
Sar. DK = 41 H 04,20 comp. 14 5.9910 
A. UN ine ff o d. 30 0M, $3) 

+ (And in this manner may the * 
Cav of fines be compieat dy ur the 
ſines of the fitit or laſt 60 deg, being 
chu mide, or the (ines of 45 deg. be- 
in, made by thip-culejand the fines of 
15 4 mee by rhe:24th Pop — be 
other n 


by the follow OUR 
N _—_— 26 Th 


7 : 


coN 
996 


I 
* 
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26 The ſum of the Sines of any two arches 
ally diſtant from zodeg. is equal to the co- 


2 of the diſtance, 


29 Demonſt: In the preceding diagram 

M ne bave already proved. 

AB. AN:: BF. BH therefore alſo 
LAB, AN:: 1 BF. BH, now then it 


d. 


0009 


9961 
6610 


6613 
9 


the 
eg 
be- 
es of 
de 
ade 


The 


BFA ſine of 30 deg. AN 
the coſine of the diſtance muſt be alſo 
equal to B H, the ſum of the lines, as 
mas to be proved. 
Ex ample. 

tet DK the fine of DE 27 d. be 45399.04999 
And BMthefueof EB 334. be 54463-90350 
Their ſumisBH= ANjfiut of $7d4.99862.953 47 

27 The Canon of ſexes bring thus made, 2 


|Table of Targents and Secants may be eaftly 
duced fromibem, by the allowing problemes. 


28 As the co-ſine of an arch, 15 to the ſine 
bereof, ſo is Radius , to the Tangent of that 
och, 


Demon. In the annexed diagram, 
the Triangles A E F and A HG are 
ike, becauſe of their right angles at 
Fand G,& their common angle at A, 
Therefore, AF, FE: : AG. GH. 

C 29 The 


A. 


29 The Radius is a meant proportional, be 
tween the tangent and the tangent complement 
of an arch, 

Dem. HG is the tangent of an arch, 
CK the co-tang. thereof & LH=AG 
and the triangles, ALHand ACK 
are like, becauſe of their right an- 
gles at Land C, and their common 
angle at A. Therefore AL-HG. LH 
2: AC. CK. 

30 The Ridius it a meane proportional, he- 
tween the 11g h ſane of an arch, and the ſecant 
of ts complement, 

Demonſt. In the preceding diagram 
the triangles AE F & A H Gate like, 
therefore, AF. AE :: AG. AH, 

31 Ai the ſine of an arch or angle it to Rad. 
ſo is the tangent of the ſame arch, to the ſetau 
thereof. 

Demons, In the preceding * 
ene 


HR A = R898X 


—_ * 


A = ©=x®K - A a -— 


(51) 
the triangles AEF & AGHarelike , 
therefore EF. AE :: HG, AH, 


32 4s Radias, is to tbe ſecant of an ach, 
ſo is the co-tangent of the ſame arc h, to the co- 
ſecant thereof, 

Demonſt. In the preceding diagram, 

the triangles AH and ACK are like, 
therefore LH, AH :: CK. AK. 
Ocher more 'raſie and expedi- 
tious wayes of making the Tangents 
and Secants, you may lee in the firtt 
Chap. of my T rigenometria Britan- 
nica, but the Canons being now al- 
ready made, theſe Rules we dceme 
ſufficient. 

The conſtruction of the Artificial 
Sines and Tangents,we have purpoſe- 
ly omitted, they being nothing els 
but the Logarithmes of the Natural, 
of which Logarithmes we bave ſhew- 
ed the conſtruction in a former Inſti- 
tution, by the extraction of roots, 
and in my 7 rigorometria Britannica 
by multiplication: and therefore ſhall 
now procee« to the uſe of the Canon 
of Sines, Targenis and Secants , in 

2 the 
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the ſolution of all Triangles, whether 
pla ine or Spherical. 


3 — 


— — — 


D. 


Of the Calcnlation of plain 
Triangles, 


„A Plain Triangle is containgd un- 
A der three right lines, and is ei- 
ther Right - angled, or Obli- 
que. 
2 In all plain Triangles, two an- 
gles being given the third is alſo gi- 
ven : and one angle being given the 
ſum of the other two is given : becauſe 
the three angles together are equal to 
two right by the geb of the ſecond. 
Therefore in a plain right angled triang. 
one of rhe acute angles is the complement 
of the other. 
3 In the reſolution of plain Trian- 
_—_ angles onely being given, the 
ides cannot be found, but onely the 
the reaſon of the (ides : It is therefore 
neceſlary , that one ef the ſides be 
known, 4. 


=«s = — . = 


* 


KKK & 7 


F3 
4 Ina Right-angled Triangle two 
termes ( beſides the right-angle ) will 
ſerve to find the third; ſo the one of 
them be a (ide, 

5 In Oblique angled Triangles 
there muſt be three things given to 
find a fourth. 

6 In right-angled plain Triangles: 
there are ſeven caſes, and five in Ob- 
lique , for the ſolution of which the 
four Axiomes following are ſuffi- 


cent. 
Axiome. 

In a right-angled plain Triangle: 
The reft an;le made of Radius & oneef 
the ſi 'e; containing the right-angle ts 
equal to the rect- angle made of th ot her. 
containing fide , and the tangent of the 
angle therennto adjacent. 

Dem. In the right angled plain triang. 
BED draw the periphery F E , then is 
BE Radius & DE the Tangent of the 
angle at B, make C A parallel ro DE, 
then are the Triangles ABC and 
EB Dlike, becauſe of their right- 
angles at A and E and their common 

C3 angle 
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angle at B, therefore BA, BE:: AC, 
ED. and BA ED = BE « AC. that 


D 


A» 


is BASt B Rad. «AC, as was to 
be proved. 
2 Axiome, 

In all plain Triangles : T be ſides are 
proportional , to the ſines of i beir oppoſite 
ang les. 

Demonſt, In the splain triangle 
BCD extend BC to F making BF = 
DC, and draw the arches FG & CH, 
then are the perpendiculars FE & CA 
the (ines of the angles at B & D by 
the 7th of the third, and the triangles 
B E Fand BAC are like, becauſe of 
their right angles at E and A, and 
their common angle at B. 1 t 
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C. CA:: BF. FE. that is 


7 F 


Al: 


WY 


HB 
C. ine D:: DC BY. fine B. as Was 
be proved. 
3 Axiome. 


In all plain Triangles; es thz 
llfe ſri of the ſides , is to their halfe 
ference : ſo is the tangent of the half 
an of th. ir oppoſite angles,to the tangent 
their half difference. 


Dem-nſt. In the triangle BCD 
the ſides be CB and CD, and CG 
= CB. wherefore + Z crur. = EG. & 
X cn, = EC. draw CH bi- ſe- 
ting B G at right angles, and make 
de angle GC I D, then will the 
neleGCH Z angle B and D 
whoſe tangent is H G, and the angle 
C4 ICH 
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ICH = 4 X ang.B and D whoſe tun- 
gent is H I, 


But EG. EC:: H G. HI. that i;. 
2 Z crur. 1 X crur.:: ˖ , Z ang tAX 


4 eAxione, ik 


In all plain triangles: Ac ibe baſe, ſu 
5s to the ſum of the ot her ſider , ſo is the mn 
difference of thoſe ſeder, to the difference | | 
of the ſegments of the baſe. | 

Demonſt. In the triangle BCD let 
fall the perpendicular AC, 2 
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to F and draw F G and DH, then 
BFE DZ crur, and HB =X crar. & 
bB the difference between & B and 
D the ſegments of D B the baſe. 
Ind the triangles HA and BG Fare 


ke, becauſe of their equal ang. at D& 

- [the arch HG being the double mea- 

es ire to them both, and the ir common 

in ſugle at B. Therefore 

=" | DB. B E:: HB, G A. That is, 

D B. Z cur.: : X crur. X ſe g. haſe. 

nd Theſe things premiſed, we will now 
«down the ſeveral Problems or ca- 

. O 5 ſea » 


as 
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ſes in all plaine triangles right- an- 
gled and oblique , with the proporti- 
ons by which they may be ſolved, & 


manner of ſolving them both by na- 


tural and Artificial numbers. 


— 


— — 


Of right angled Plain Triangles, 


N right angled plain triangles , the 
ſides comprehending the right au- 
gle. we call the Legs, and the ſide ſub- 
tending the right angle, we call the 
Hypotenuſe. 


1 Probl. The legs given to find 4 
Angle. 
In the right-angled plain triangle, 


E 


| 


1 n 
B 
AB C,th le ACB is inquired. 
the angie 181 q The 
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The given legs; AC. 143-72 
C. Rad:: AB.t A CB by the 1 Axi- 


AB. 230 


me · 


| 


That the quantity of this angle , or 
other term —4 may be ex- 
elled in numbers, if the ſolution be 
o be made in — ounben, mul- 
ply the ſecond term given by the 
ird, and their product divide by the 
irt, the Quotient is the fourth pro- 
wreional ſought. 

But if the ſolution be to be made in 
mificial numbers , from the ſum of 
de Logarithmes of the ſecond and 
dird terms given, ſubtract che Loga- 
ithme of the firſt, the remainer ſhall 
ethe Logarithme of the fouith pro- 
prttonal required, 


Illuſtration by natural numbers. 


As the Leg AC 147.72 
Is to the Kd u AC I OCCOOOA 
Jo it the Leg. 12 235 


To th e Fang. 3 [5 grad. Tu 8. 55 


The product of the ſecond and third 


he 


6 terms 
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termes is 23 50000000, Which being 
divided by 143. 72 the firſt term given, 
the quotient is 16351238 the tangent 
of the angle ACB which being ſought 
in the Table the neereſt leſs is 
16350527, and the arch anſwering 
thereto is Grad. 58. 55 parts. 


Illuſtration by Log arithmes, 
Logarithmes, 
As the lig AC 143.72 2.157517 
Is tothe rad. IC 10,0000 
So it tie leg AB 235 2,371068 


Tathe tang ef. C. gr· 58.55 10,213551 


2 Probl. The angles and one leg fi- 
ven to find the ather leg. 
In the right angled plain Triangle 
ABC, the leg AC is inquired: 
The given Fler 
Rad. AB: t ABC, AC. by the firlt 
— 


> Nob). 


— 


7 
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3 Probl, The Hypotennſe anda leg 
given to find an angle. 


In the right angled plain Triangle 
ABC, the angle AC Bis inquired. 


Hypoth. BC. 
The given J AB. 
BC. Rad :: AB. s. AC B. by 2 Ax. 


4 Probl- The Hypotenuſe and angles 
given, to find either leg- 


In the right angled plain Triangle 
ABC, the v4 AB is 2 
Hypot. BC. 
The gend Ange ACB. 
Rad. BC: : 5, ACB. AB. by 2 Ax; 


5 Probl. The angles and 4 leg 9 
ven, to find the Hypotenuſe. 


Ia the right-angled plain Triangle 
ABC, the Hypotenuſe BC is inquired; 
The wess Leg ABC. 
8 Leg AC. 
s. ABC. AC:: Rad, BC, by the ſe- 
cond Axiome. | 
6 Probl. 


(2) 
6 Probl, The Hynatennſe and leg 
given to find the ot her leg. 


In the right - angled plain Triangle 

ABC, the leg AB is inquired, 

Hypot. BC 

Leg. AC 

1. BC. Rad:: AC. 3. A B C, by the 
3 Problem. 

2. t. ABC, 4 C:: Rad. 4 B. by the 
2 Probl, 


7 Probl. Thelegs given, to find the 
Hypetenuſe. 

In the right · angled plain Triangle 
ABC the Hypotenuſe BC is inquired. 


The given 


The givenleps 22 


1 AB. Rad:: AC. t. A B C by the 
1 Problem. 

28, ABC. AC :: Rad. B C. by the 

5 Problem. 


of 
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Of Oblique angled plaine 
[ riang les. 
1 Probl. Two fats and an angle op- 


pofite to one them given, to find the an- 
gle oppoſite to the other ſide. 


In the Oblique angled plain Trian- 
ple DCB the angle CED is inquired, 


Sides * 
The given CB 632 
Angle CDB 26.37 


Bat here it maſt be known whether 
the angle ſought , be acute or obcuſe. 
| CB,s CDB :: CD, s. CBD, by the 
ſecond Axiome, 


Ju- 
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Iluſtration by natural Numbers, 
A's the fide CB 632 
Is to the fine of CDB 26,37 4441651 
So is the ſide C D 865 
To the ß CBD 37.43 6079172 


86 5, the product will be 3842036765, 
which product being dirided by the 


is the ſine of 37 deg. 43 parts 
Iluſtration by Artificial eri. 
As the ſide CB 632 2.800717 


[i to the fine of D 26.37 9.647545 
o is the fides CD 865 2.937016 


—  - 


11.584561 

To the fine of B 37.43 9.783844 

2 Probl. Two ſi det with the angle 
comprehended by them given, to find ti- 
ther of the other angles. 

In the Oblique angled plain Tri- 
angle BDC, 
The angle DBC is inquired, 


The- 


For if you multiply 4441661 by: 


firſt term 632, the quotient 6079172. 


F 
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1. FDC 
The give Sides) 5 
Angle DCB 
dubtract the angle given, out of 180d. 
the remainer is the ſum of the other 
angles , and 
Z c ur. DCand BC. X crar :* 
tt Zang. t 5X ang. by the 3 Ax. 
To the half ſum of the other angles, 
adde the half difference found, and 
you will have the greater angle, ſub- 
(u& it&you will have thelefler,in our 
example + Z ang. ++; ang. is=DBC 
hught, becauſe that is the greater ang. 


3 Probl. The angles and 4a fide gi- 
ven, to find eit her of the other ſides. 
In the Oblique angled plain triangle 
CBD, 
The fide DB is inquired. 


Angl DCB 

The girend Ales 305 0 
dide CB 

. COB, CB:: s. DCB, DB. by the 

ſecond Axiome. 


4 Prob. 
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4 Probl. Two ſides with the angle 
comprehended by them given, to find the 
third fide. 


In the oblique angled plain triangle 
DEB 9 gap 65 
The fide CB is inquired, 
.. DB 
7” 1 lo 
Angle CBD 
Firſt, find the angle B C D by the 
third Axiome. 
Secondly, find the ſide CB by the ſe- 
cond Axiome. 


The given 


5 Probl. The three fines given Pe nd 


an ang le. | 
In the Oblique angled. plain trian- F 

gle CBD. 
The angle CDB is irquired, | 
The three © DC C 


ſides be- CB Sp 
ing given. ( DB 

The reſolution of this Problem |at 

doth require two operations, firſt, for | 0 

the ſegment of the bale G B. e 

DB.Z 


7) 
1 8. Z crur. oc(R CB :: X crur. GB. 


le 


9232 


the fourth axiome. 
And DB—GB= DG, and? DG 
DA or AG. 
And DC. Rad:: AD.s ACD, by 
ſecond axiome whoſecomplement 
ADC. 
— AG + GB A, therefore 
Ah C may de alſo found in like 
aner. 


— 


ne. 
Of the aſfections of Spherical 


i 1 angles. 


\virg done with plain triangles, 
HA. come next to peak of Sphe- 
rical, 

1 A Spherical triangle is that which 
s deſcribed on the ſut face of the 
Sphere. 

2 The ſides of a Spherical Triangle 
are the arches of three great circles 
of the Sphete, mutually interſecting 
each other, 

2 The 
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3 The meaſures of Spherical ant 
ples are the arches of great circles « 
ſcribed from the angular point be 
tween the ſides of the angles, the 

ſides being continued to quadrants. |7 | 

4 Thoſe are ſaid to be great ci e 
which bi; ſect the Sphere. 

5 Thoſe circles which cut each o- 
ther at right angles, the one of then g 
. the poles of the othe e 
and the contrary. ici 

6 In every Spherical triangle, each 
ſide is leſs then a ſemicircle, for if in | 
the triangle A BC, you produce the IB þ 


pr 
JV: 


A. 


B D 
C 


ſides A B, B C, till they meet inthe 
point D the arches B A D.and BCD 0 
are each of them a ſemicircle became | 
they interſe& each other in the points 


B and D, and therefore the arch _ 


EW. vv 
ABC is leſs then a ſemicircle. In 
de manner if the ſides A Band AC 
be, N produced, the fide AC may be alſo 
.croved to be leſs then a Semicircle. 
s. [7 Inevery Spherical Triang. any two 
u are together greater then the 
ird, for otherwiſe they cannot poſſi - 
19- make a triangle. 


en $ The ſum of the ſides of a Sphe- 
ber fre Triangle are leſs thea two ſe- 
circles. For if any two ſides be pro- 
ich ſhced as ſu AB, BC till they 
in ſuncur in the point D, the arches 
be A D, BCD ſhall be each of them a 
micircle, but in the trian. ADC, the 
les ADand CD are together grea- 
r then A C by the laſt aforegoing » 
berefore the three ſides AB, BC, AC 
together leſs then the two ſemi- 

cles BAD, BCD, 


9 If two ſides of a Spherical tri- 
le be equal to a ſemicircle, the two 
ingles at the baſe ſhall be equal to 
wo right, If they be leſs then a ſe- 
circle, the two angles ſhall 3 


70 

then two right: but if greater the 
a ſemicircle, the two angles ſhall 
greater then two right. As in the (pt 
rical. I riangle ABC let the ſides AN, 
A C be equal to a Semicircle, the 
are the angles at B & © equal to tay 
righr,for the arch BC be produce 
to O, the wid 

A ple A CH (< 

be equal to B. & 

ſeting chat the 

B tuo ang les at C 

D Py 
C are equal to tu 
right, the two] 
angles ACD and B ſhall be alſo equi! 
to two right. * 

Again. Let the ſides AB and Ac 
be leſs then a ſemicircle , ſeeing tha la 
the two angles at C are equal rorwop ar 
right, and the angle B leis then theſ u 
angle A C D, che angles AC B and bfu 
are together leſs then two tight. 
Laftly, Let the lides A Band AC|& 
be more then a ſemicircle, che angles] a: 
C being equal to a f micircle, and} 4 
the angle at B greater then * / 
d 


1 
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ACD, the angles ACB & B ſhall 


greater then two right. 


41 10 The ſum of the three angles of 
'þ a Spherical triangle are greater then 
| Iwo right angles and leis then fix- 


uc Demonſt. In the t ianęle ABC ler 
we ſide B C be p oduced to D, then 


(hall 7 ſhall the angle 
3.x E ACD be either 
the A more or leſs or e- 
1 C qual to the angle 
two ABC; firſt, ſup- 
two poſe them equal, 

D then the arches 
Jul B C AB and A C 


Ac call be equal to a ſemicircle , by the 
at aforegoing , and the angles ABC 
wwojand A CB ate equal to two right, 
the and therefore the three angles A. B. C 
B are more then two right. 
:Again, Lec the angle ACD be leſs 
\ C| then the angle B, then the ſum ofthe 
$M} arches AB& AC ſhall be more then 
and] Sem icircle, and therefore the angles 
ar ABC and 40 greater allo then to 
k | right 


make the ang 

and the ſide AB being g produce to B 

that the arch B E and C E may meet, 

and let the arch C A be e to 

F, then ſhall the arches EB and EC E 

be ogeter equal to a ſemicircle, and |” 
AE and E C are together 

leſs then a ſemicircle, and the 


EAF or BAC is greater then 
angle A CE A rhe ninth ber bt 


theangles ACE, ACB and B ure Y 


equal to two right, therefore the an- 
gle ACB,ABC&BA Care gret- 
ter then two right. 

And becauſe every angle of a Sphe - 
rica] Triangle is leſs then two right, 
the three angles together muſt need 
be less then fix, as was to be proved: |; 
Therefore , | 

tt Two angles of any 


Spherical d 
Triangle are greater then the diffe- 
rence 


4 . ; 
nee between he third angle and a 
micircle alſo- 
12 Any ſide being continued, the 
eriour angle is leſs then the two 
iour o te ones. 
13 In any Spherical Triangle , the 
ference of the ſum of two angles, 
| a whole circle is greater then the 
ference of thethird angle, anda 
14. Jnavy Spherical Triangle, one 
fide being produced, if the other two 
qual to a ſemicircle, the out- 
rc be equal to the in- 
ite angle upon the fide 
oduced : if they be leſs then a ſe- 
cle, the out ward angle ſhall be 
ater then the inward oppoſite an- 
le: if greater then a ſemicircle, the 
OY aa ſhall be leſs then the 
ard oppoſite angle. 
Ia the Spherical Triangle ABC let 
ke ide B C be continued to D , and 
t the ſides AB and AC be 
qual to a ſemicircle, I ſay then that 
tbe ourward angie ACD is equal — 


de 
EI 
to, 
dE 
et, 
| to 
0 
od | 
: 
but 
are 
an- 
er 
he- 
he, 
eds 
ed 
ca] 
ﬀe- 
nce 


ranſe the angle B = D and che angle 
AGD = D and therefore angle 

Again, Let the fides AB and AC 
be lets then the ſemicircle B AD ifthe 
common arch AB be taken away, 
there ſhall remain che arch A Civ 
then the arch A D and therefore the 
ang. A CD ſhall be 

D, therefore alſo more then B. 
Lig. If the fides A B ad AC 
be together more then a ſemicircle, 
taking away the common arch AB, 
the remaining arch A C (hol) be gre» 


ter then A D, and the angle A CD 
leſſer then D, and therefore alſo leſler 
then B as was to be proved. 


15 A 


DEC. a. 8 2. 


ter then the 


1828 
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5 ef Spherical rigngle iseither 
right or angled or obli 
16 right angled Spherical Tri- 
angle is that which hath on right an- 
gle at the lealt. 


The legs of a right angled { 
5 ares ke ar he 
with their oppoſi les. 
In the Wala "Fi ABC 
— angled at A let the ſide AB be 
quadrant , I ſay then that the an- 
fe ACB fhull — dio/be- 


anſe B is then the pole of the arch 
AC, ud che arch B C perpendicu- 


: quadrane ; 


the right Neg 
right an erical Triangle AEC 
4 ie AE 12 lefs then 8 qua- 


D 2 drant, 
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drant the angle ACE ſhall be alſo 
leſs then a quadrant, it being leſs then 
the right angle AC B. 

.-1$ laa right angled ſpherical Tri- 
angle, if either leg be a quadrant, the 
Hypotenaſa (hall b alſo's quadrant; 
but if both the legs ſhall be of the 
ſame affection , the Hypotenuſe 
ſhall be leſs then a quadrant; if of 
different. , then greater, and the 


In the. tight angled triangle ABC 
right angled at A let the ſide A Bbe 
a quadrant, / ſay then that the Hypo- 

e BCis Ty a quadrant, becauſe 

ang le A CB i right, by the laft 4- 

eng, and the arches AB and 

Be which are perpendicular to the 
arch AC doe meet in the pole B. 

Aa, Let the ſides ABand AC 
be continued to their oppoſite pole 
us then ſhall the Triangle FBC 


to the triangle AB C , but 
KA arch G H being drawn by the 
points Gand H, the baſe G H will be 
common to the right angled triangle 


6 
AH G, whoſe We Gand A H are 
greater then the quadrants AB & AC 
and alſo to the other right angled tri- 
angle FG H whoſe legs E G and FH 
are leſs then the quadrants FB & FEC. 
and GH is leſs then the quadrant B C 
which is the meaſure of the tight an- 


B 
G D 


4 


H = 
CG 


ples at Fand A, ifit be not leſs, ir 
maſt be either more or equal to it, it 
tannct be more becauſe the triangle 
A B C having all the angles right, 
can have no fide greater then a qua- 
drant, and it cannot be equal, becauſe 
neither of the legs are a quadrant, 
Laſtly, In the triangle DAH right 
angled at A, the leg A D is leſs then 


the quadrant A B, and the leg H A 
D 3 is 
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is greater then the rant A C, 
— Ho Rn DH is 
alſo roms then a quadrant, for A C 
and D Careeach of them quadrants 
by the work, if therefore upon the 
pole D you deſcribe the arch C I 
will cut the Hypotenuſe D H in the 
point I, and therefore DI is a qua- 
drant and DH more then a quadrant, 
as was to be proved. 

19 Ina right angled ſpherical tri- 
angle; if either of rhe angles at the 
Hypotenuſa be a right angle , the by- 

aſa (hall be alſo a quadrant, but 
if both ſhall be ofthe ſame affection 
it ſhall be leſs, if of different then 
greater and the contrary. 

Inthe triangle A B C right angled 
at C if eicher of the angles at A or B 
be right, the ſide oppoſite thereto ſhal 
be alfo right by rhe 17 hereof, and the 
Hypotenuſa A B ſhall be a quadrant 
— aforegoing, but if the an- 
gles at A aud B be both acute or ob- 
tuſe the ſides A C and CB ſhall be 


boch acute tuſe ulſo by the 17 
DO 4 


arg res rr 


wan SO = io 7 


. 


* = ©. 
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bereof , and the Hypotenuſe A Bleſs 
then the quadrant by the laſt afore- 
going: bat if either of the angles at 
A & Þ be acute, and the other obtuſe, 
one of the legs ſhall be leſs, the ocher 
more then a quadrant, by ihe 19th 
hereof, and the Hypotenuſe 4 B more 
then a quadrant by the laſt afore- 
going, as vad to be proved. Therefore 
20 In a right angled ſpherical Tri- 
angle cither of the Oblique angles is 
ter then the complement of the 
other, but lefs then the difference of 
the ſame complement to a ſemicircle. 
21 An Oblique angled ſpherical 
Triangle is either acute or obtuſe. 
22 Anacute angled ſpherical Tri- 
angle bath all its angles acute. | 
23 An obtuſe angled ſpherical 
Triangle hath all its angles either ob- 
tuſe or mixt, viz. acute and obtuſe. 
24 In any Spherical Triangle, 
whoſe angles are all acute, each fide 
i leſs then a . 
In the Triangle A B C let all the 
angles be acute, and A the greateſt 
00-00 e- 


($0) 
of the other ar 


angle, then ia B C greater then either gic 
che B. A C. andel by 


arch A E being drawn at right angky yi; 


to the arch AB and made equal t 
AC, the arch BE is leſs chen 1 
quadrant, becauſe the legs of the 


right angled Triangle A BE, viz. A 


and A Bareeaeh of them leſs then: 
quadrant, and therefore che arch BC 
is much more leſs then a quadrant, 
'andif BC the greateſt arch be le 
then a quadranr, the 6des A B& AC 
which are cach of them leſs then the 
arch BC, muſt needs be leſs then qua- 
drants alſo, | 

25 In any oblique-angled. ſpheri- 
cal Triangle if the angles at the baſe 
be of the ſame affection, the *. — 

cu 
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K[dicular drawn from the vertical an- 


gle ſhall fall within, if of differen 
Nei without. 

Ia the oblique angled Triangle 
|ABC whoſe angles at B&C are 


acute, the perpendicular A D ſhall 


Fall within the triangle, for if it fall 


not within, it muſt be the ſame wich 


- | one of the ſides, or els fall without the 


Triangle if it be the ſame with either 
Ade,the angle at B or C mutt be right, 
which is contrary to the propofition, 
if it fall without the triangle, ſuppoſe 
u E the angle A E B ſhall be righe, 


A 


E * 
3 b 
but the angle A B E is obtuſe, vic the 


complement: of the acute angle ABC 
D 5, and. 


| 62 
and therefore the ſide A E is 
then a quadrant, 2 the 17th thereef, 
and the angle A C E being acute AE 
Hall be alſo leſs then a quadrant by 
the ſame Theorew , but that the ſame 
fide ſhould be both more and leſs then 
a quedrant is abſurd in this caſe there- 
— the perpendicular ſhall fall wich- 
in the triangle. 

But in the Triangle A E B, obtuſe- 
angled at B, acute at E, the 1 
cular A D ſhall fall withont the tri- 
angle upon the fide E B continued, 
or if otherwiſe, it muſt be the ſame 
with one of the ſides, or fall within 
the triangle, it cannot be the ſame with 
either of the fides , for then the angle 
at B or E ſhould be a right angle, and 
cannot. fall within the tri be- 
cauſe then the angles at B and E muſt 
either be both acute or both obtuſe as 
hath been already proved, if therefore 


affection , the perpendicular ſhall fall 
without, as Was to be proved. 


Chap» 


the angles at the baſe be of different, | 


Fran TT TB TESA 


— —ů — 
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C 4 A P, V. 1. 


Of the Calculation of Sp, 
Triangles. 


1* Spherical Triangles there are 28» 
varieties or caſes, 16 in rectangular 
and 12 in oblique angular, whereof. 
all the retangular , and 10 of the ob- 
lique angular may be reſolved by theſe 
wo Axiomes following. 
1 Axiome. 
In all Spherical rectangled Trian- 
les , ba ving the ſame acute argle at: 
be baſe: The fines of the Hypotenu- 
ſors ars proportional te the fines of their 
perpendicular. 
2 Axiome. 
In all Spherical tectangled Triany- 
„ having the ſame acute angle at- 
baſe: The fines of the baſes, and 
the 1angents of the perpendicnlars Art: 
 þ proportional, 
Demonſ/t. Let ADB and ATM: 
repreſent two Spherical Triangles ha 
D 6 ving; 


ving the ſame angle at A, them is be 
TH the ſine of I M and FD the ſine ite 
of D . But 

s AD. Al Rad:: DF. IH. 


Ages. KB is the tang, of D B & 
IM the tang. of IM. And 

5. A B. . KB:: s- AM. t. LM. 
as wis to be proved. 

That all the caſes of a tight- ang led 
Spherical Triangle may be teſolved; 
by theſe two Axiomes, the ſeveral 
parts of the Spherical triangle, pro» 
poſed maſt ſometimes be continued 
to quadrants, that ſo.the angles wy 

4 


BER ,_ 
e turned into ſides, the hypotenuſaes 


ne into baſes and perpendiculars, and the 


5 1 — > — 


tontrary, by which meages, the pro- 

portions as to the parts of the T riany 

ge given, inſtead of fines doe ſome - 

times fall in Co- ines, and ſometimes 

in 8 inſtead of tangents, 

which the L. Nepeir obſerving, thoſe 

parts of the right-ang. Spherical crian- 

gle which. in ſuch converſion doe for 

the moſt part change their propor- 

tion, he ncteth with their comple- 

ments, vic. the hypotenuſe and both 

the acute angles, but the ſides con- 

uining the right angle are not ſo no- 

ted: and theſe five he calleth the Cir-- 
cular parts of the triangle, amongſt 

which the right angled is not reckon- 

ed, and therefore the t wo ſides which: 
doe contain it, are ſuppoſed to be 

joyned together. 

Of theſe five Circular parts, one is 
alwayes inthe middle, and two of the 
five are adjacent to that middle part, 
and the other two are disjunct, the 
parts adjacent are called —_ 


(86) 
adjacent, and the parts disjoyned, 
are called extreames dis junct. 

Each of theſe five circular parts, 
may by ſuppoſition be made the midle 
part, and then the two circular parts 
which are next to that which is by 
fuppoſition made the mid dle, are the 
extreames conjunct, the other two 
remote from the middle part aſſumed 


are the extream parts 2 

As in the Triangle ABC, ifeomp. 
AC be made the middle part, comp. 
A, and comp. C are the extreames 
conjunct, and the ſides A B and BC 
are the extreames dis junct, and ſo of 
the reſt as in the Table following · 


* 


ens e AMAmDOS 2 
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Mid. part | Ear. come | Extr. diij. 
ee A | Comp AC 
Leg. 4 B. 7, BC "lim 2 
Cp. AC | Com.C 
* bu AB | Leg, BC 


or | A 12.85 B 


7 
— C 2 bc > [1a 4B | 


Ee. BC L 27 45 * AC| 


1 ht wy -— __ 
rical Triangle, being thus 

ed into five circular parts, (beſi = 
right angle) the three parts remote 
from the right angle, noted by 
their complements „and of theſe five 
one accounted the middle , the other 
either extreams adjacent or dujunct, 
the L. Nepeir as a conſeRary from the 


twa preceding axiomes, for the help of 
memory, and therefore the more eaſie 


reſolving of all ſpherical. nung 
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hath compoſed this Catholick and 


Univerſal Propoſition. 

Tue Sine of the Middle part and 
Radins are recipracally proportional, 
with the tangents of the extreams c- 
junit , and the co-ſincs of the extreame 
diij vac. 

That is, A. RA,, to thi tangent 
Han ef the ex treames comjoyned':+ Jou 
the tangent of the ether extream conj unſt 
to the Sine of the Middle part. 

And alſo, A, Radius, te the co · fine 
of ove of the extreames duijunct S. ir 
the ei- ue of the other extream dicjunt, 
to the fine of the Middle part. 

Therefore , if the Middle part be 
ſought , the radius muſt be in the firſt 
place, If either of the extreams, the o- 


ther extream muſt be in the firſt place. 


Orly nate , That if the Middle part, 
or either of the extreams conjunct, be 
noted with its complement in the cir- 


cular parts of the Triangle, inſtead of 


the fine ot tangent, you mult uſe the 
co · ſine or co-tangent of ſuch circu- 


v1.2 mw Sree Ts U=SSS. 
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If either of the extreams dis junct, 
de noted by its complement in the gig 
culax parte of the triangle. inſtead of 
the co- ſine, you muſt uſe the line of 
uch extream dis junct. 
| That theſe directions may be the 
better conceived, we have in the table 
followiog. {er down the circular parts 
eis Triangle under their xelpe&tive 
titles, whether they be taken for the 
Middle part, or for the extreams,whe- 
ther conjundꝭ or dis junct, xunto thoſe 
ures we have pet fixed the fine or co 
ne, the tangent or co-tangent as it 
ought to be by the former Rules. 


Middle part I Extv. conjuntt | erte disſunct. 
Sine AB 1 Cortang 4 Sine A C 
Tag. BC Siae c 
6 Co-tang. 10 Sine c 
cen 4 | Tang, A B | Co-ſone BY 
R Co-tang. 4 Co- ſine AB 
Co-ſone AC | 
— ET Co tang.C 1 Co- int BC 
* | (o-tang, AC |, Sine A © 
fe. fue © 4 rang. BC Co-ſine AF 
I Ce.-tang. C Sme 4 
Sine B 5 5 * 
i | 7 Tg. AB |} SineAC 


by Theſe 


( 

Theſe things — we will now D 
- down the ſeveral caſes with the 

nalogies by which they may be ſol-· e 
— to this Catholick pre 
poſition of right angled Spherical tri. 
angles firſt, and then of oblique , and 
in every caſe in which we deeme it ne 


| 
ceſſary, we will Demonſtrate the" ule 
truth of the Propoſition by the ff & | T 
ſecoud A xiome: of this chapter,as | 
the middlepart, is either one ofthe 
legs containing the right angle, or one 
of the oblique angles or the Hypo 


:re 


Of right angled Spherical Triangles, 
Problem, 1. - 
A leg with an angle oppoſite thereunts being 
tiven io fnd the other leg. If it be known e. in 
ther the Hypoteuuſe or the other angle be more 
or leſs then a quadrant. N 


In the right angled Spherical Tri- 4. 

angle A B 6 3 

The leg ABor middle part is inquired A 
a Leg BC Qarc extream 

* Sven aug com. conjunct. 


Analogie Rad. cot. A:: tang. 
BC. foe AB. 10 De- 


ng.BC by the ſecond Ax. Lad by the 
b of the third. 


AD. co-tang.DG teng.DG.AD 
fore, 

d. cot, DG : : tang. BC. fine AB 
and DG is the meaſure of the 
e, at A therefore, as Rad, &c. 
Illuſrration by Natural numbers, 
As the Radiny. 10000800 


To Co-tang. A grad. 3o. 17320508 
So tang. BC. grad. 22.89 4222108 
To fine AB. 46 4 994 7312904 


Ill» ftration by Artificial numbers. 


( 92) 
Ati Radins 90 d. to. ooo. 
T oco-rang, A 30 10.23856 
So tang. BC 22.89 9.62552 


To ſome AB. 46.994 9.864094 
Problem 2. 


A leg and an angle contermi nate therewi 
being given, to find the other leg : 
In the R.angled ſpherical trian. AB Tt 

The leg B C one of the extreames ine 
conjun is inquired. | 
The given PP 
Angl. Comp. A the other extr. conjf* 
Leg AB the middle part. 

Cot: A. Rad:: ſine A B. tang. NC c 

by the analogie in the firſt Problem, 


Problem 3. | 4 
The legs given to find an angle. 10 
In the right angled Spherical Tri” ne 
angle AB 
he angle comp, A one of the er · y; 
treams conjunct is inquired» 1 ic 
„Ag the middle part. |, 1 
The given legs BC the other extred, 
conjunt, Analigie 


Tang. B C. ſine A 1 Rad. cot. A. 


be 


93 
og The inverſe of that analog ie in the 
Probleme. 
Problem 4. 


be Hypetenuſe and a leg given, to find the 
le contained by them. 
 } Inthe right angled Spherical Tri. 
wele, A B C. 
The angle, comp. C, or middle part 
inquired, - 
The given '- > 7 
pot. comp. A C 
BC 
Analogie, rad. cotang. A C: : tang. 
C. coſine C. 
| Depronſt, The triangles E FH and 
1G have the ſame acute angle at 
he baſe , therefore, 
FIGZAC.Rad. IE :: t. FHS BC. 
r ne F E. by the 2 Ax. 
Rad, co-tang, 1 G:: rang; IG. Rad. 
the 29 of the third. Therefore 
Rad. cot. I1G::t, E H ſine FE, 
Rad. cot. AC:: t. B C. o- ſine K. 
auſe FI the complement of F E is 
de meaſure of A CBB. 


debe adjac. extr. 


Pro 
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Problem 5. | 

A leg and an angle comerminatt with it oi” 
ven to find the Hypotenuſe. 


In the right angled Spherical Trig 
AB K. * 


The Hypot. comp. AC, one of the 
extreames conjun is inquired. 
The given 
Leg BC. the other extr. conjunct. 
Angle comp. C, the middle part. 
Analogie-tang. BC. coſine C : : rad thy 
cot. A C, it being the inverſe of the 
Analogie in the former Problem. ; 
Problem 6 de 
The Hypotenuſe and angle given, to ſiaa the ; 
leg conterminale with the given angle. 4 
In the right angled Spherical Tri- c 
angle, AB E 27 A 
The leg BC one of the extreames | 
adjacent is inquired. of 
The given 


(99) 
This alſo is the inverſe of the 3 
pobleme „and therefore needs no 
demonſtration. 


Tri- Problem 7. 
the — angles given, to find the Hy- 
In the right angled Spherical Tri- 
wie ABC. 
he — comp, AC, che middle 


in in 


it 


4 Comp. Ae Th 
p· e Extreams 
be __ Comp. CS conjunct. 
Ana Rad corng C:: cotang} 
he | © DA CGH& 


IF have the ſame acute angle at 
baſe, C Gis the complement of 
"Ae, HG the complement of GD 
t meaſure of A, and FI the meafure 


"lf bur 
— FI. CI: tang, G H. ſine 
j. GC axiom. therefore 
2 Rad. :: cot. A, col. AC. 
And as Rad. wy C : ; tang, C.Rad. 
Therefore Rad. cot. Gi; coc. A. 
tokne AC. Pre: 


g 
Problem 8. ; 
The Hypotenuſe and an angle given, to find if 
the other angle. an 
Inthe right angled Spherical Tri 
gle ABC. 
The angle comp. C, one of the et |, 
creams conjunct is inquired. 
The given 
Hypot. comp. AC the middle part. 
Ang, comp. A che other extr. con bp 
Cotang. A. coline AC: Rad. cot C, 1 
, by the Analogie in the preceding Probl, 


Problem 9. 


The l » and av oblique angle 


nd the leg oppeſite to the given angl 7 


In the right angled Spherical Tr 
angle AB 2 * : 
The leg B C the middle part is in- 


it 


The 5Hyp. comp. 2 extream 
given 2 Angle comp. AS dis junct. jng 
eAnalogic, Rad. line A:: fine AC 
fine BG. 


vn, re 


. 
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Demon/?, The 2 ACB& 
AGD have the ſame 57 angle at 
baſe. t t Aue 
408.5 G D:: = A012 l B CG. 
* Problem 10. 


A leg and an angle oppoſite thereunts , being 

wen, to find the Hypotenuſe. If it be knows 
ther iz, or the other leg or angle be acute ant 
uſe, 


In N angled Spherical Tri- 


112 Hypotennſe comp. AC one of 
— — 5 uired. 


ie 5 Ang-com. A the other exfr, d. 
pen ꝰ Leg BC the middle part. 
. Sine A. R. :: fine BC. ſine C, 
the analogie in the preceding Probl. 


Problem 11, 


The Fypotenuſe and a RO UTTER 
le oppoſite to the given leg. 


In the right angled Spherical Tris 
wie AB C. 


came ne wi — of the cx- 
151 
4 


—_—  — —— — - 
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4 1 iven 
5p. comp. the other extr. dis j. 
Leg. BC the middle part, 1 we s 
Anal Ste AC Gu BC: : R. fine 125 
by the analagie inthe 10 Prebl. — 


* 
Problem 1 2. 
As angle and leg conterminate with it gi. an 
ven, to find the other angle. 


e angled Spherical Fri = 
"The « _— r. A the widdl 


The FA BC dis junct. 
44 Rad. fine C: ics BC. col. A. 
Demon/#, The triangles C F Land 

CH G have the ſame acute angle at 

the baſe, therefore by the firf axiom, 

Rad. FC. ſine FI : : fine HC. line HG, 

and the compl. of H C is the leg BC, vn 

& GD the meaſure of the angle at i 

is the complement of H G. lis 

Therefore = 

R. ſine C 3: co- ine B C. co-fine A. 41 


Pre 


. comp. C2 Extreames q 
le 
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Problem 1}. 


An angle and leg oppoſite thrreunts being 
even, to find the other angle. If it be knows 
' A | whether it, the Hypotenuſe or the other leg be 
«nate or obtuſe. 


In the right angled Spherical Tri- 

7 ingle A BC. . | 

| Theang- comp. C one of the ex- 

ri. [rears disjunct is inquired. 

The given 

Jl [148 B C theotherextream digjan®; 
* [Aogle, comp. A the middle part. 

"| AA. cs B C. :; Rad. ſine C. 

| 7 the awalogie in the preceding Pro- 

A. lem. 

nd | Problem 1 4. 

& The oblique angles given, to find enber leg. 

. ; 

G In the 14 angled Spherical Tri- 

C, |Wgie A B 2 * 13 

4 The leg B C one of the extreims 

lis janct is inquired. TOY 

MW . 

A, Angle, comp. C the other extr. disj. 

Angle, comp. A, the middle part. 
b E 2 An- 


* 
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Anal.Sine C Rad: :cs A. c BC. 
the inverſe of that analogie in the 14. L 
Problem, 45 


Problem 1 Fo | 
The legs given, to find tht Hypotenuſe. 


In the right angled Spherical T | 
gle ABC. Le 
The Hypotenuſe comp. A C the Hy 
middle part is inquired. 80 
The given A B Extrem ½ 
leg B CSdisjunct. 
Anal. Rad. cs AB:: cs BC cs AC. — 


Demon. The triangles H B D and 
HC G have the ſame. acute angle u 
the baſe, therefore 

Rad. HB. ſine BD : : fine CH. s TG, 
But B A is the complement of B 
and B C the complement of CH, | 
CG the complement of AC. 


0 
Pre. 


of 


* 
he 


. 


* 
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Problem 16. 


The Hypotenuſe and 4 given, to find the 
eber leg. 

In the right angled Spherical Tri- 
anzle ABC. 

The leg A B one of the extreames 


S2S? BB. £2 


lis junct is inquired. 

The given 
Leg BC the otherextream dijunct. 
Hypot. comp. AC the middle part. 
Anal. cs B C. cs AC:: R. cs AB, 
j the analogie in the 15th Probleme. 


— 


— — 


Cu ap. VII. 


Of Oblique angled Spherical 
Triangles 


N Oblique angled Spherical trian- 
gles, there are 12 Cales, 10 where- 
may be reſolved by the Catholick 
dpolition , if the Spherical Trian— 
propounded be firſt converted in- 
two Right, by letting fall of a per- 
E 3 pen: 


" 
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pendicular , ſometimes within, ſome- |t 
times without the triangle, if the an- 
gles at the baſe be both acute, or both jen 
obtuſe, it falleth within the triangle, 
but if one of the angles at the baſe be jaci 
acute, and the other obtuſe, it falleth no 
without, by the 2 5 of the 51h. chapter: 
however it falleth it muſt be alwayes 
oppoſite to a known angle , for your 
better ditection, take this general ing 
Rule. 

From the end of a fide given, bring 
adjacent to an angle given, let fall the 
perpendicular, 8 

As in the triangie A B C, if there 
were given the ſide A B and the angle 
at A : by this rule the perpendiculat 
muſt fall from B upon the fide A C. 

But if there were given the ſide AC, 
and the angle at 4, the perpendicular |.. 
mult fall from C upon the (ide AB 
continued ifneed req ure. 

And to know whether the fide 
upon which the perpendicular ſhall Th. 
fall , muſt be continued or not, that 
is to know whether the n E. 


e- 


(103 
hall fall within or without the triang. 


n- M the former direction be not ſuſfici- 


th ler 


le, 
de 
th | 


„the calculation will determine it, 
if the arch found at the firſt * 
ation (whether fide or a 
ore then the arch given, t cher 
eſs, 


: pendicular ſhall fall without, if 


ithin the triangle, ar ſhall plainly 
. by our ex anation of the enſu- 
Problemes. 


Problem 1. 


Two fides with an angle oppoſite to one of 
bem being given, to find the angle oppoſite to 
be other. II it be hnows whether the angle ſought 

be acute oy ebluſe, 


In the oblique angled Spherical: 
Tangle ABC, 
Theangle B A C inquired. 


4 The Sides FR C 29.83 
wen An ngl- ACB 36. 14 


The eAnal.s, BA.s. BC: :$. C. Av: 


K 4 Fer 


Por by the Catbelick propoſitions 
1 R. AB: :s Ars BD. 
2 R. BC: :s C. BD. 

Therefore, AB. s BC 226 C. 84, 


Iluſtration by natural numbers. 


As the fine of AB 42.15 6710738 
To the fine of BC 29.83 4974282 
So is the fine of ACB 36.14 5897603 
To the fine of BAC 25.92 4371551 


Thuſtration by artificial numbers. 
A, the fine of AB 42.15 9826770 


To the ſine of BC 29.83 9.696730 
So the fineof ABC 36.14 9.770675 


19.46749 
To the fine of BAC 25-92 964053) 


1 


10 


og) 
Problem 2 


Two angles with a fide oppoſite to one of” 
dem being given, to find the fide oppoſite to the 
other, If ut be kn own whether the fide ſought 
be more or leſs then a quadrant, 


In the Oblique angled Spherical: 
Triangle ABC. 
The fide A B is inquired. 
Angles TL 
The given 5 AGB 
Side BC 
The Anahlyie is 
+A.sC::5BC.s AB, y the laſt forte 


eing. 


Problem 3. 


Two fidis ani the ir contained angle given, 
to find the third ſide. 

In the Ovlique angled Spherical 
Triangle A CD, the tide D C is in- 
quired. | 


4 3AD 
The given —_— JAG 
Angle DAC 


E 5 Im 


106) | 
Ia this caſe the perpendicular may 
fall from the extremity of either ſide, 


but oppoſite to the angle given. 4 
* 
Cc is 


The terms of proportion, 


y tAC.R::cs DAC. t AB ; 
And AD—AB=BDin the 1 Triang. 
But AD-+AB=BD in the 2 Triang. 
4 c AB. cs AC 22 R.csBC 
3 RH OC: C BD.c DC 


T herefore 
&AB.cAC;:c8BD, 8 DC. 


md 1 


Pro 


: 
: 
: 
ay | 


e 
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Problem 4. 

o fides with an angle oppoſite to one of 
them , to fiad the third fide. If it be known 
whether the pe ſonght „or the angle oppoſite 
ts the ot be / given ſide be acute or oviuſe, 

In the Oblique angled Spherical 
Triangle ACD the ſide A D is in- 


quired. 
TAC 


The de 2? DC 
i, Angle ADC 

In this caſe let the perpendicular 
fall from the concourſe of the given, 
ſides on the ſide inquired, continued. 
if need be. / 


"The terms of: proportion» 


ct CD. R: :cs A D C. t. B D. 
2 cs BD. c CD: ;RKGCB 
3 * CB. R: C AC. cs AB 


T herefure 


ts CD. es BD::cs AC. cs AB 

And BD-+-AB=AD inthe 1 Triang. 

But BO—AB=AD inthe 2 Triang. 
0 Fra- 
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Problem 5. 
Two ſides and their comained angle given 
da find one of the other angles. 


In the Oblique angled Spherical 
Triangle A CD, the angle ADC s 


inquired. 
Sides AC 
AD 
Angle CAD 
In this caſe the perpendicular may 
fall from the extremity of either fide 
given oppoſite to the angle given. 
The terms of propert ion. 
1.ctAC,R::csDAC.tAB. . 
And AD-——AB=BD in the 1 Triang. 
But AD+AB=BD in the 2 Triang, 
tt CAD. s AB:: R. B C. 
eBC.R ::5 BD, ct ADC 
Therefore, 
A B. ct CAD: BD. ct ADC. 


Problem. 6 


Two angles and 4 fle oppoſite to one of 
them being given, to fd the fide between 
em. If ut be hnowa whether the ſide ſought 

er, 


The given 


2 
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er the fide oppoſite to the other given angle be 
acute or obtuſe. 

In the Oblique angled Spherical 
. ACD, che ſide AD is in- 
quired- 

ADC 
The given Ang. 82 AD 
ide AC 

In this caſe. let the perpendicular 
fall from theextremity of the given 
fide on the fide inquired, continued if 
need be, 


T he terns of proportion. 


ect AC. R:: DAC. t AB. 
2 ct CAD. s AB:: RT BN 
13 Rat EC: ( ADC. 6 BD. 
T herefare, 
ct CAD. s AB :: ct ADC. s BD: 
And AB+BD=AD in the 1 Triangs 
But DB— AB SAD in be 2 Triaog. 


Problum 7: 


woe angles and 4 fide oppoſite to one of 
them bcirg given, to find tbe third angle. If 
be known whetber the angle inquired or the (de 
oppor: 


110) 
#ppoſite bo the other given angle be acute er ob- 


txſe. 
In the Oblique angled Spherical 
Triangle A CD, angle ACD is in- 


quired, A 
C 
The grad Angle ADC 


Side A 
In this caſe let the perpendicular fall 
from the angle inquired- 


The terms of propertion. 

ct CAD. R:: cs A C. ct AC B 

2 6 ACB. cs CAB:: R. c B 

3 CK: BD C. BCD, 

Therefore. 

ts CAB. ACB :: cs BDC. BCD. 
And ACB ＋ BCD= ACD in the 
firſt Triangle. 


But B CD- AC BD ACDia the 


ſecond Triangle. 
Problem 8. 


Ts angles and the ſide between them given, 
to ſi ad the third angle. 


In the Oblique angled Spherical 
1Trian- 


(irt) 
Triangle A CD, the angle A D Cis 
inquired, 


1 ACD 
= The grend Angle} Gab 
Side AC 
In this caſe, let the perpendicular 
fall from the extremity of the given 
ſide, and oppoſite to the angle in- 
| | quired. 


The terms of proportion. 


1 ct CAB. R::cs AC. ct AC. 

And AcD - ACB=BCD inthe 
firſt Triangle. | 

But ACD ＋ ACB=BCDin the ſe- 
cond Triangle. 

| 2 $ACB.csCAB::R. es BC 

3 R. ca BC: >5 BCD, cs COB 


Therefore 
| | + ACB. es CAB: +5 BCD. « COB. 


| Problew 9. 


| Two ſides with an angle oppoſite to one of 
| them being given, to find the contained angle, 
If is be known whether the angle inquired or 

the 
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phe angle oppoſite to the other givin fide be 
acute or obtuſe, 

In the Oblique angled Spherical 
Triangle 4 CD, the angle AC Dis 


inquired. 


a TAC 
The given 5.55 
Angle ADC 


In this caſe , let the perpendicular | 


fall from the angle inquired. 


The terms of proportion. 
1 ctCDB, R:: cs CD. ct BCD. 
2 ct CD. cs BC D:: R. TEC 
3 R. B Cet AC. cs AB 
Therefore 
ct CD. cs BCD: ct AC. cs ACB. 


And BED AC B ACD inthe | 


ficit Triangle. 
But BCD — ACB =ACD in the ſe- 
cond Triangle. 
Problem 10. 
Two angles and the ſide between them gi+ 
nen, to find either of the other ſider, 


In the Oblique angled Spherical 
| Tris 


(113) 
Triangle A C D, the "fide DC is in- 
quired. 


* Side AC 

In this caſe, let the perpendicular 

fall from the concourſe of the ſide gi- 

ven and ſought; on the third fide con- 
tinued if need de. 


T be terms of pro portion. 


ct CAB. R:: a AC.c CB. 
And ACD — ACB= BCDia the 
k firſt Triangle. 
Bat Ac DT ACB = == BCD in the 

ſecond Triangle. 

2 ct AC. cs ACB: : R. BC eBC 


| 3:BC.R::> BCh, acD 
| Therefore 2 
cs BCA. ct AC:: cs BCD, «tt ED. 


Problem 11. 


Three ſides being given to find as angle. 


To reſolve this Problem there maſt 
be ſome preparation made, for that 
the 


C | 
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the Catholick propoſition is not of it 
ſelf ſufficient either for this or for the 
enſuing Problem. And therefore the 

ord Vepier to — theſe Problems 
within ſome compals of the Catho- 
lick Propoſition, firſt, fiadeth the dif- 
ference of the ſegments of that ſide, 
Which being made the baſe of the Tri- 
angle is divided into two parts by let- 
ting fall a perpendicular, and tha: by 
help of this Analogie, which we 
bave demonſtrated in the ſecond Bock, 
of eur Triganometria Brit anicaychap. 2, 
A. the tangent of halfe the baſe. 
Ii te the tangent of half the ſum of the 

ther ſides. 
So is the tangent of half the difference of 
tboſe ſides, 


T. the tangent of balf the difference of . 


ale ſepment ef the baſe, . 

In the Oblique angled ſpherical 
Triangle ACO, the angle CAD is in- 
quired. 


AC 
There bigs i CD 


Baſe AD 


The 


The terms of propertion, 
4 Hey t Z cru. AC. OM :: tx Kcrs 
t AE 


ADñ¹0 IAE =AB 
And 3 AD —_itaE=BD 
la tbe firit Triangle. 
J AET＋L ADS AB ; 
>AE—*AD=BEorBD., 
In the ſecond Triangle. 
Hence te find the angle at A, 


R. ct AC:: t A B. cs CAB. 
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Problem 12. 
The three angles being given, to find a fide, 


This Problem is the converſe of 
the laſt aforegoing, and to be reſol- 


ved after the ſame manner, if ſo be 


we convert the angles into ſides : for 


| circ 
at 
| 


the two leſs angles are alwayes cqual 


unto two ſides of a Triangle compre- 
bended by the arches of great circles 
drawn from there Poles , and the 
eomplement of the greateſt angle to 
a ſemicircle muſt be taken for the third 
fide. If in this triangle therefore thus 
connected, yon ſhall by the preced- 
ing Problem find an angle, that an- 

ſo found ſhall be one of the three 

des inquired. 

Asthe Triangle ACD the poles of 
thoſe arches are H. R and O, which 
connected make the Triangle HR Q, 
the ſides of the former Triangle be- 
ing equal to the angles of the latter, 
taking for one of them, the comple- 
ment of che greater angle to a _ 
circle: 


- — 
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circle: as A D is equal tothe angle 
at H, or the arch EN. 
DC is equal to the angle at QC. or 


: che arch M F. 

pf 

|. 

e 

r 

1 — 
1 

"7 

0 

0 

[ 

| 

| And AC is equal to the comple- 


| ment of the angle H RQ, or the 
arch G L, Therefore if the angles, 
A, D, C, be given, the ſides QR. 
QH. R H arelikewiſe given- 
Icberefore we reſolve the triangle 
| HR Aby the dire&ions of the laſt 
Problem, the angle ſo found, ſhall be 


the ſide jnquired. 


Chap, 
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CHAS." WIIL 


Of the Solution of Oblique ang | 
Spherical Triangles without Itting 
fall a per pendis ular, 


Itherto we have explained the 7 
Catholick or Univerſal Propo-- 
ſition, and ſhewed how ſervice- 
able it is, or may be made in Obli- 5 
que angled ſpherical Triangles, as well 

as right : and now for varietie ſake 
we will ew how all the caſes in an 
Oblique angled ſpherical Triangle 
may be reſolved without letting fall 
a perpendicular, and that by belp of | / 
theſe Propoſitons following. 


Propeſ. 1. 
+ — any ſpherical Triangle: * fines 
the angles ave — to the fines 7 
of ileir oppoſite ſcaer, and the contraty- | 7 
| f b 


hk tt 


This we have demonſtrated from 
the Catholick Propoſition, is the firf 
Problem of the laſt chapter. 


Propoſe | - 


| 
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Prepeſ. 2. 


In all Oblique angled ' Triangles 
whoſe ſides together are leſs thens 
ſemieircle. 
At the fine of balfe the ſum ＋ the an- 
les at the baſe, 


Isis the ly of the half difference of thoſe 


Angler , 

So Joke | taugen of balf the baſe, 

To oe han tangent of balf the difference of 
* 


And alſo : 


As the ci ſine of 7 the ſum of the angles 
at the baſe 
Ii to the co-ſius of the halfe difference of 
the ſame angles, 
So is the tangent of balf the baſe : 
To 7a _— of the half ſum of the 


This yon may ſee demonſtrated ia the 
2 chapter of Spherical triangles in our 
| Trigonanetria Britannia, 


Prop, 
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Propeſ. 3. 


In all ſpherical Triangles : As the 
difference of the werſed fines of the ſam 
and difference of any two ſides (includs 
an angle) is tothe Diamacr : Ss is 
difference between the verſed ſine of the 
id fide, the verſed fine of the diffe- 
rence of the other two ſides , to the verſed 
fone of the angle comprehended of the ſaid 
vo . 

Lache ſides of the Triaugle A PS 


S r r 


— 
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be known, and let the vertical angle 
de S AP, then ſhall A S the one fade 
be equal to A R, and PR Zetu. 
aod P B the verſed fine of PR, and 
Cu ie difference of the ſides A'S 
and A P. and the verſed fine of P C is 
P M, no then MB is the difference 
between B Phe verſed fine of P R 
the ſum of the ſides, and P M the 
* Ane of PC the difference of 
MH is the difference between PH 
the verſed fine of PS, and PM the 
verſed line of PC the difference of the 
ſides, Q V is the diameter and OV 
the verſed fine of P A S the angle 
ſought : and the right lines NC. KL. 
and R G being parallel by the work , 
[their interſegm ents M B and RC, 
MH and 8 & are proportional by i 
14 of the ſecond chapter. 

| MB.MH:: RC.SC 

RC.SC:: QV.OV 
Therefore, MB, MH:: A V. OV. 
as was to be proved. 
Or thus, M4, MH::3QV.30 V- 


Pro» 


— 4 


4 


(22) Wo 
Propel. 4 E. 
Io all fphericel Triangles: Ar the 


ls of the "the ( 
bee 


phi 

2 — So- the a 
Terk * 

* fine: 

= pl 


rig Figaro * 
e e Tris 8 
* 
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difference of the ſides AE& A K 
= 40 the right line O. is the 

ghe ſine thereof, and E Q the verſed 
ie, in like manner, S Mis the ri 
Me, and E Miche verſed ſine of ES, 
" * is. of tho haſe R K, and M or 
B. is the diffecence af thoſe. yerſed 
4 nes, l verſed. (ing of the 
fy ANF» 21 18 85 . ofthe 

F.; is the. 

The of the lame angle, in; me 
a great Circle, whoſe 

H, now-then becauſe of the? 

. chen it ſhall de DC.DX: G. ö 


ſo &Cand OR, theangle BOK 

CEN are equal, and -abec Tri- 

gles EC N. @ KB like, aod thera- 

ore the fides NE, EC. OB= 

Man OK. are pro pet, .and 
LO. DC: OK Ie will: 


rv 


| NE. Port 
»+L Q,«.N;B. 1 


eee — 404 
. b F2 "Lo 
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L © NE. DC:tc: 0 B. D 
the verſed fine of the angle ſought u 
vx to be proved. 


Propeſe 5. 
all erical Triangles: Art 
eb. the fines of the ſides contain · 
le inquired. | 
Irie ils ſquareef Radius, 
„ the Ie the 'fints of 
d * — bj of the baſe, 


of the 
"Ty rhe Reltanglt rh op Rad. and 
The verſed ſing of the angle inquired. 


2 . have 'Clready proved, by the 
Jaſta ing. 
LO. NE. DC- AC:: O3. Dx. 


And therefore alſo 10 
"LO NE. Rad. g:: 3 O B.; Dx. 


Aud in the following Dig. OEGi 
— ſum of E'S and O E is the double LO 

of the auge BS O , the arch 
8 is the difterence between the baſe 
Fond BO, the Gf He 


(125) 
DN „ A K and K E, and R. 305: 
ht 0 H.; OB, OS and OH= 
OB. R. As | 


7 Therefore, 
'LO'= NE.Rq::3OB«R. + DX R 
. And aiſe, 


&fLO.z NE.Rq::+ OS « OH DX R 
1 which was to be proved- 


e 
4] F 3 Pre- 
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Propeſ. 6 


Belt aii of the fines of the ſides contai- 
ing the angle inqui 


In all Spherical Triangles: , 


Tito the fare of R adins 5 

So u thy. Aaclang le of the ines of the ba 
— a 74 of the „ and 
Ten. 0 e the ax 
— of the ſine of halſe t 


We have already proved , by the 
ing. 
LO»NE.Rq::* OS «OH. 4 DXR. 


But the Rectangle made of Race & 
Dalfe the verſed fine of an arch, is 
equal to the ſquare of the ſine of half 
the arch, as in the former figure, let 
the arch given be D T, then is DX 
the verſed fine of that arch, and D F 
the right ſine of halfe the arch, and 


* 


There- 


28 DFR and DI X we | 


| 


th 


41 


nd 


(127) 
Therefore, 


DR.DF:::DT(=DF,)} 
" DXandDR={D X==DFq 


T herefort > 


ON ARG Os · 320. P fa 


was t6 be proved. 
Problew 1. 


T wo ſider with an angle pee to n 
of them. being gives, to find the angle 
wpoſore to the ot ber. 


In the Oblique angled Spherical 
Triangle ABC, che angle B A C is 
inquired, 


AB 
The given Sides 3 BC 
Angle ACB 


The Anal. 8B A.s BC:;s3C.s A. 
by the firſt Prop. 


F.4, 
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Problem 2. , 


Two angler with 4 fide eppoſite to en 
of them being giuen, to find the fide - 
te to the other. 


In the Oblique [angled Spherical 
Triangle A BC, the fide AB isin» | 
quired.. | 


| BAC 
The given Angles Jes 
Side BC 
The As A. C:: BC. AB 
by the firſt Prop. U 


Problems 3. 


Two fides and their contained angle 
bring given to find the other angles. 
| 
In the Oblique angled Spherical | j 
Triangle A BC. 
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The aged e are inquired, 


a AB 
| The given Ne 3 BC 
Angle ABC 
. | 1 Operation, 
_ 
| 2 Zernr. $5 X crur.:: 
| ct+B.t\ X ang. A and C. 
2 Operation. 
cs % Z crur. cs X crur, 
5 ct B TT Zang. A and C. 
| by the [econd Prope . of this cn” 
| T 2 ang = A CB 


* Zang, Is BAC. 
Problem 4. 


| T wo angles and their contained. fide 
t bring given to find the other ſides. 


In the Oblique angled Spherical 
Triangle ABC, 
; The 
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The ad ure inquired. 


BAC 
The given 2 7405 
Side AC 


oB mJ 


r Operation, 


$7 Zang. 94 X ang- 
tzAC. ta Xcrur, AB and BC. 


2 Oprratien. 


& 2 Z ang. cs + X ans. | 
tt AC.: Ter. ABand BC, 5 
by the \ſecord Propoſition of this chaprey. | 


* Z crur, E-; X crur, = A B, 
1 T crur. — } X crur · = B C. 


MN 


! 


| 
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Problem 5 


Two ſider with "en angle 


The given 5 


r Operation. 


Fides 1 | 
Angle ACB 3 


oppoſiee to 
one of them to find the third fide. | 

In the Oblique angled Spherical 
Triangle A B C, the ſide A C is in- 
quired. 


4B. BCC. 5 A. by th frff 
Propoſition. 


2 Operation. 


$xX ang. A and C. 4 Zang, 


t I Xctur. t AC. 


| By the frft operation of tbe laſt probl. 
And ; AC being Tadian 


ſide AC inquired. 


Pro- 
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Problem 6. 


A. 


u angles with @ fide coppefte to one 


of them being given » to find the third. 


angli. 


.Tathe Oblique angled Spherica} | * 
triangle ABC, the angle ABC 'is 


inquired, 


BAC 


The eures. er ACB 


C. s A: AB. BC. by thefirſt 


Side AB 
1 Operation, 


P ropeſition. 


2 Operation. 
s: Xcrur. s Z cur. 


t:Xang. A and C. ct. ABC. 
by the 1 oper. of the third probl. 


And the double of + ABC is the an- 
gle A B Cinquired. 
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| Problem 7. 
Two angles and 4 fide oppoſite to one 
f | of thembiing given, te find the ſide be- 


L, | tween them, 
Is the oblique angled Spherical 


; | Triangle ABC, the de AC is io- 
. | quired. | 


', TBAC 
The givcnꝰ Angle 3 ACR 
Side AB 
1 Operation, 
C. s A:: A B. BC. by the firf 
Propoſition- 
2 Operation, 
„ Xang.23 L ang- 
t: Xcxur. t AC. 
By the 1 oper. of the 4 Problem 
And the double of \ AC, is che fide 
A C inquired, 


Pre- 
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Problem 8. 
Two ſider and an angle oppofite to one 
then given,ts 2 . 
ed angle. 


In] the Oblique angled <pherical 
| —7 AB Cube angle CBA 4s in- 
4» A: 


1 Operation. 
AB. BC: : C. s A. by the 1 Prop, 
2 Operation. 
* «\ Xcrar. 44 Z crut. 
e:Xang.ct3zABC, 
Gy the 1 oper- of the 3 Probl. 
And the double of } ABC, is the an- 
gle AB Cinquired. 
N Prablon, L 
T woe fut and bei comtnintd angle 
gf9engt0 fd thing fib>- _ 


Triangle ABC, the ſide A C is in- 
1 The 


In the Oblique angled: Spherical | fi 


1 


Vi 


£ 


| 


— 


| fide into an angle as bath been ſhew- 


The given 


_ Firſt, find the other angles . 
fer Probe Then you may + 
d lide by the 1 Prop. © „ 
On thus: 
Radq.sAB-$sBC 
ABC. AC & v8 X cur. 


4 6 Pr, thi chap. 

743 verſed hoe et, ＋ Xu AC 

and vs X cr. =VsAC. 

. - Problems to. 

Tun — ſor. bet warn thew 
givru. to pt the third angle. | 

This — — con erſe of 
the laſt/ and co be veſolved in the ſame 
manner, eher at 3 opetations . find- 
ing firſt che ocher t tuo ſides 4 che - 
Probl. and chen the third angle, &y,che 
I Py 


opoſ.. 
watt &6 17 ions of 


this chap, the ang ſt con- 
verted into ſides, and their — 


ed in the 12 Probl. of the laſt chap. 


rg» 
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Problem 11, 
T hree es bring given, to find an angle. 
Ia the Oblique angled Spherical 
3 the avgleC B A 
inquired. RIGS DUAL 
| The ſides AB. BC. & AC being given. 
A r s AB. BC. Radq. 
EAN and X cru. 3 4XAC 
ad X cru. g; B. by the Praga. 
Problem 114. 
Three angles being given, to find a fide 
This is the cooverſe of the laſt, and 
to be reſotred after the ſame manner, 
the angles being firſt converted into 
ſides, (as bach been already ſbewedin | 
the 1 2 Probl: of the laſt chaps. Mor then 
the angle (0 found, hall be the fide 
inquired. 


FINIS. 


